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(57) Abstract 

Drug complexes wherein a carboxy (C M )alkyldextran polyalcohol, which has been treated under such conditions as to allow the 
substantially complete formation of the polyalcohol, is bonded to the residue of a medicinal compound such as an antitumor agent via a 
spacer consisting of one amino acid or a spacer consisting of two to eight amino acids bonded to each other via peptide bonds. The 
complexes are excellent in the tumor site selectivity and thus can exhibit a high antitumor effect with relieved expression of toxicity. 
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mr I K&^LTfc^ IfC^f K'OC^SA* CIS, 9S)-1- 7 ^ y -9- x^;u-5 
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-2,3- ytKo-9- Ko + ->-4- y ^^-lH, 12H-0 V*[de] t°7 y [3', 4' :6, 
7] -< > K 'J V J [1, 2-b] *y 'J >-10, 13C9H. 15H)- >&&©$Afi*< 2-10 
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CO-NH-Q, D-CO-O-Q, D-CO-S-Q £*). D-0- (D-O-CO-Q, D-O-Qtt £). D-S- (D-S 
-CO-Q, D-S-Qttif). D-CONH- (D-CO-NH-CO-Qtt if), D-NH-CO- (D-NH-CO-O-Q, D- 
NH-CO-NH-Q*£ if) TS$ft5 (* 7 tWMit&fyi&Mt ©ig^^ 

fitter EH-fk^cSSttN x<-t-©Na7 = ;SXIiC^*^t:+ 

^ Kl/H-K &^SlM^J (->*7°^>£L<ii*©IPfM*) > 
**7-;l^L< li*©gS*#N * >^ bx->>^U < M:*fflg§3M* (#Hfl¥6- 
87746 ^&«KS£fi3nfcin:ffi3K*!U MP* L < lift*® 2 Kffif&* tt*£ (IS, 9S) 
-1- 7;7-9- xf;H- 7 p -2, 3- t Kn-9- '^'f Kn + y-4- ^ 
1H, 12H-^>7[de]b°7; [3', 4': 6, 7] ^ > K'J [1, 2-b] * 7 >J >-10, 13C9H, 
15H)- y^->^) tt£©!£lijB#J©^£^KJ8^S - #R 
(i\ n/N^^h Kd3;^7>, d^^S^I/ K— Vp >ft t'OXfa^ K^ffi 
afe^RU X{i^^x^-A^ N 7^7i7-A9, Vtu-j 070 7^, 

glMffiili^tSX^-t-i LTii. Hi© 7 S yt^^iSX 
^-^-Xii^^ 0 ^ K*S£Ufc 2-8 IS© 7 s ;i^t£5x^-t-^ffii^: 
itfTSSo «!:•*> JM*K)KM\ X^--9--lis Hl©7$/"»©3££ (7;;t 
©7 s ySS^^^^ + ^^S^^^ti^ni^lOTK^M^S^lfiiOTKSS* 

Z>lc >J 3^7°^ KO^S (N»©7 S 7lS^C»*^t:+y»^i 

n^-n i ^©tK^h^s^ i io?j(Si^i^/:ii^fSt5) ©M£W l 
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U^^-lf-li 2 ~ 61i©7 i J h H & * "J =f^T> K©&ST* 
D-7W^ t< 14L-7S ;Ml^:<!:^t^, a-7$V$?©li*V £ 

*;l/r** h7>>fy 7>U = -;U©*^#*'>;l'&tw*^-1f-©N£ift£S7 
£-£«>T:fc^ U i>>Si£©a -7 ; ylS^e ~ 7 i > * tl?tl{fo<D 7 ^ 

N^KteS©^ E3l^ ! Bi©*-'i'^+^^S*ite'&-rsc t*«Drtgj:<£5 0 

<k^"«fe©3S* (#iRli'x^b>^7 E yiiZtoVTX >©»&■*» =J'>?Ktt if © 
i?*;i/7K >»©»») «ffetLttfcTfei> *n^tLM*j»*<_N*»© 
*^-^-&tfM3«#C«©x^-^-£fiJ/8 LTti^o 
x^-t-07 iy^E^iJ(i# cffi£$fttt^#N #JxJi\ x^-lf-^ -X- 
K©&» (X «7Xt*7 ^ JmoJSM^U Z liH7Ktt7 

5 ,/»©»2I*jfu -x-z- tt»7Ktt7s y»(-x) i«*tt7;;i(z) i^-en 

-FtiN^MJR^'G^MJcb^oT^T 0 ^ Kl££ Lfc V>K-ff- K©N*«©7 S 
y C*«© * ->**fr & * ti^ft 1 fB ©**&■?£ 1 41 ©7K^* 
£&^fcg&a^*S*1- S) t*5*\ XliR^^^f- K©»36«:«P^^f- KE 

#ij;U^ 7xi;l/77->vfnJ/^ D^->>^i'^ffii^:i^tl> i7]( 
tt7i yfilTlis 0(1 AMU i7'Ui/>. 77->4-t'*ffl^5:i* < T'§5. 
T.s<-V-ftZ.<b&iUy^-7f Yft&QW&L&n (0]*tf-X-Z-X-Z- -X- 
Z-X-Z-H-t£f) ^WlTUTUl\ 

C©^^^^ Kfltit^'grtr^^-*-*^^* <!:> 7.^-* -rf^^f- 
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o T^^SLffi^m^MT^ *9 ^ mz-li. #H^6-87746^^fg{ll5 

»JB*#ttlS^©#ftN-#rt7©t/iEJl«ffl©jStttt« £'©!!£>£#£ L^x^- 
"9--*aB^Sj2'5l3& < '*'5o tt*>% — i^fitJiC. ^Ji©jS^jfi8H^ IT W\ $£B# 
ffl K if © EHft^tl "T * c i # T * S ±IB© * ^ - - 1" 5 

KE^JIi£ffl#N5MgT&!K C*ffiffli::EIWt£&©85£a<fe£-f So. D-Phe 

agtt&gOTv/Ni H>v;Ut"->>^^L/c^«l^1*© Walker 256 •> h 

C*j"r^^©^IE©g^ Walker 256 115? h ©ffijft£MfcK:fc tt£a£ 

81 K*v;i/k"$/>»KKJ:oT^£Lfcfc©TfcSo :n&o^-f-©9^ 
•K+7^f->XC*fLTIi (N *flft)-Gly-Gly-Phe-Gly-^©Sl^iaiiai*S©Eai 
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-Leu-Gly- 

-Tyr-Gly- . 

-Phe-Gly- 

-Gly-Phe-Gly- 

-Gly-Gly-Phe-Gly- 

-Gly-Phe-Gly-Gly- 

-Phe-Gly-Gly-Gly- 

-Phe-Phe-Gly-Gly- 

-Gly-Gly-Gly-Phe-Gly- 

(b) .mn&m*<ik&iftji*^x'<-v- 

-Gly-Gly-Phe-Phe- 
-Gly-Gly-Gly-Gly-Gly-Gly- 

(c) «M^itt»J^<<^^--9-- 
-Phe-Phe- 

-Ala-Gly- 
-Pro-Gly- ' 
-Gly-Gly-Gly-Phe- 

(d) mk&mfrfrit^T.'*.-'*- 

-Gly- 

-D-Phe-Gly- 

-Gly-Phe- 

-Ser-Gly- 

-Gly-Gly- 

-Gly-Gly-Gly- 

-Gly-Gly-Gly-Gly- 
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5» fc-5<tt>s x + x h 7 >©tf 'J 7^3-;Kb©^^±IS©t©{:PI^$n 
5: <ttt/i < > ^jSI#»lfiJfflBltettt>©T*nJil^ttS^&*«ffl UT t>«fct\, 
x*X h? >©«SfcM$K|K£$ft-*\ -a-D-1,6- *S-&*ffijR©*U-g-CfrA/-C 
l^U^o a-D-1,6- !&-£©tiJ£# 85%J^±, 90% J^±, Xli95% JKi±" 

©x*x b y yt£ t'^i^ci^Tl^ x*x h 7 >©#^;li2#fcK£S 

n^ct^x 01*1* io.ooo mSLfrk 2, 000, oooes©t>©x &tb<\t 50,000 

800, 000M©k©£/Bt^<S 6 C ^^*>->c 1 _ 4 7;u+;^^ 
*BK-r «Cj_ 4 7;u+^i LThU EMX(i^ftH©C 1 _ 4 7^+;K ^ftfitJKIi^x 
xf;H, n-^at°;l/S, ^7 7oh';H, n-7*f;^ sec-7'x;l^<£ £ 
*JBi^3 £ £#T**a<x L < li> x;u££JB^*:i 
•>C 1 _ 4 7;l/*MfcW> x + 7. 'J 7>l/3-;U©zk8t*K*| : UT* o 

4->^> iS-^D^Dt^^ a-yfyl'-iS-^D^Tnt't^ a- 
•?p;ug&|| % j3-?Di«> 7 D;Ug§i?/ < £ci:©^n>r , >'fbC 1 _ 4 7^+;U*>'b 

'7K> N.N-vJ^fil'+WbiT; H\ i?J ^ )U X )l * * i/ K«£) K&jS¥U i&S (fllx. 

w\ Tk^bx h V * a^tKIM:* 'J aH) ©SftTCAoy WfcC 1 _ 4 7;i>*;t'* 
;U#>«£fcl3:*0£*JginiU SkftTtt^ WOO ^^©fiKiEHTfcJc#ttl* L 
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*) 0.01-2.0 ©fgffl. Jfr£ L< li 0.1-1.0 . U< tt 0.3-0.5 ©ISfflT 

j*TSfl^Ufc*^»w 5,000^b 500,O0OfiE. £f £ t < Ii50, 000—450, 000 gg. 
i^Kft L < 200, 000 -400, 000 ilt'W. 

+ 'J 7-ilTffflT*^ 0 E||{b^fet*;l/**+->C 1 _ 4 7;l/+;U-r + ^ h 7 >t° 
H-fb^ft <!: * ->Cj_ 4 7 ;l^;Ur * X b ? ytfV T fro — jlt ©&£ i t T fi> 

^b^©^*i^^-$^^x^-^-^^^-r^ c <tK«fc <9*%W<DmmM.& 

;b3-;l/©*;i/jJ-: + *>;USi©fe-&-{4^ — Mil lis ©N5^ffi7 ^ J 

IiA;l/t^y^ ^;u-r + x h 7 >tf U 7;l/3-;l/©*;l^K*->;US«!:*»7 $ 

*'>yf^f+X h7>*'J 7^3-^©.*^#*-'>^t©fe^l±±E©t>©- 

^T^TUl 1 . Z^--9--©C5^iS*^**+->^St/7;l'?K+-> 
y f--;Ur + * h7>^'J 7;U3-;u©*;i/jK*->^Si»c i *jK*ft7K , te*^JSR* 

^T*il*'*l©* Jl#*i/J\/&%i?7 i >©&7 I y$i:t7 i K,fe££itTfe 
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(DCC) ©«k-5<£ y-^y^a7MM;l/t:y^; K3g. l-xf;H-(3-i?> f- 
;l/7 ^ J -fa t°jU) tiA/rf^J^ I KCEDAPC) %f®*> 4 $ KSSSM*. 1-t Kn 
^yO'/MJl 7- MHOBT)© «k 9 <C< > V* h V 7 7- ;Ug§^#© 1-jc h 
)l*z.)V-2- xh^->-l,2- -Jt KD + i/+y 'J XEEDCDtei'^l^ d <!: 

f-;Ur*7. h .5 'J 7;U3-;wz*A**E£te'£<KjJft&©* 

fclKtt. 0. 1 ~30M%> J9P*L<li 1-15**96. * U <'t± 3-10*4 

ft\zifr£L<\t 5-6 mWWJ&otiMZMIRir-z z tifi-ttz Zo £^*>->- 

*M©m^I^©^it^i*©^iJ<t LT\ #§§¥6-87746 ^#©f»^2 

- icia«csnfct/Lffi«fifijT*5Eii^!»©KS**Ai-5*^^o^T, mm.ii 

&££(T© x + - A C^-T a< N #3£88©|gM£ft&tf* ©M:fr£li £ © x 4— 
Ajc^.$nfct>©twR^$ns ^ i little TSx + -Ai:fc^T, E^'fk^'te 
S£©a»A*li. ®mi 1-15**96. #*L<li 2-10**96gg?$.5„ 
TIB**- a tin*. # 'J 7^3-^S©«JSJc^.ffi©-5 HiXli 2 4i©#;u* 
/ + ■> > 5 1 A $ n © * ■* $J ^ W K E«5 L ^ . *H HJJ © 31 ft $g 
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1)Nal0 4 



2) NaBH 4 



wow/ 



HO' 



\ 



CICH 2 COOH/NaOH 



\ I ' I ir h'JOAig 

R,: -H or -CHgCOONa 
R 2 : -H or -CH 2 COONa 

Blo-Rad AG 50W-X2(H + ) column 



R,<r 



NEtg 



R,: -H or -CH 2 COOH 
R 2 : -H or -CH 2 COOH 



R,: -H or -CH 2 COOH»NEt 3 
R 2 : -H or -CH 2 COOH-NEt 3 



1) Gly-Gly-Phe-Gty-NH-A 
EEDQ 

2) NaOH 




=NH-A 
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L/^fb^ -7^ (GRtfpH 10 

-eii?? h >St#MSIl/rt:<fc'k$i (WISH*) i:Wis:i^^nxi^K 

L < £15 JR¥ # (g;T"t 5*r#T?tt<.'gto£-fS*S- Hftfc-ktt M# & ft tt ^ 
'5 o - © «fc ? ttMSlSM: UTSftW K BflaH** JB t ^ C t \z X 

II»il^^tX^-t-ON«7 $ 3 die 

LTIi> 0flx.tf* H 'J xf-;l/T >^-^ Ag*> MJ > f-;U7 >^-^ Aigte if© 
h V 7A<*;l/7 > A£©lfjK N-y f-;i/tfD 'J v?> N N-ym^'J^- 

e>y *;U7 ;;b°'j^> (dmap) « fofMIo^^fflt^c <h a< nitre* s 0 
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t^ + x h 7 'J 7^3 liSfeTfcftfcjfiL't'iiHSteXtfllJft • ikfiESBft^ 
©Jt«£^l)-6©T»J3iiS©* + 'J7-i l/TW*»), #SSBJJ©II&ffi 

©H'&iU'&te© x - - £^ KinzK£-fl? $ tu M L mM<k&tii £ 

<t<Dm.mte¥zmmi<x®:%.t'<%Thz>o m*.ii. #^¥6-87746 -t^fs©t»^ 

500 mgfiJg,. L < Iiftl0~l00 mg ©ISBiT— ®t8:4U 3-4 il^Hcft?) 

©»#<]«££ ft* little IWIf TA-NH- J I*. #^6-87746 
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«©»#S2K£tt3*lfcBH'ffc£«& (^Jfcffl+T TDX-8951 J £l^»£rt<&5) 

A^JCA-NH- T^b/cS (5? h >fte^J5fcUfcfc©) T&£ 0 A'-NH-li, 
A-NH- Tg^ftSISlg'ffc^MS*©?? h>3HA<Bjgta^L<ttH15ll!©^m 
frXli*ft£©i!S^!RT&S-c: tfc^U -DXR(i K*7;l'fc'S'>fc#©8U£*jj* 
U -D51-7059ttfll55K*£ ft5 * * V -;USi*tt:|J33le©3S£**?-o 

ij 7 * 3 - ^ © * ^ * + •> S f - MfcK (« * 0 © * ;l> 4- •> ^ f - ^£ 
©fi&^) 'lix JdW+i/yf^f^ h 7 >tf 'J 7;U3-;U©* h U £ Aj&£ 
*«SfcSK£&.L*:&v 0. IN zRIMb* h 'J t> 0/ IN 

'J * ££©*&«* Bio-Rad AG50W-X 2(H + M) 5 AKttUTiIffl«£?*teia* 
UTll^, C ©f^^m^M*© 0. IN 7m<t+ h U * AtK»«K 

iiu 7x^-ji7^u>^7jkmtbx o. in *a»T«ue"Lyio 

£ sOngX 0. IN zKlUb* h U $ A7jc»«©0f«ia*Jft& aOnlX 0. IN m.Wl®ffi 
b(Dl)tU *;l/#*2/>f-;Hb££ 13.4(a-b)/[s-5.8(a-b)] ©sfcKJ:?) 
Sfc^ Site©* A* (**%)' M\ *«!©#tt!RiR*^LfciRit'jK^ 
#r (362 MttiE) rt\ S&Kx y;i/»afeli^©*#»^oTftofc (* 
7 A : TSK gel G4000 Pf^ ^ttft : 0. 1M NaCK 2jftt§ : 0. 8 ml/mirk 2? ? A&g : 
40°C) o 

mi • 3'-N-(Boc-Gly-Gly-Phe-Gly)-NH-A (A-NH 9 =DX-8951) 



H 
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Boc-Gly-Gly-Phe-Gly (600 N- t K d * •> X ? •> W $ K (160 mg) 

£ N,N- -^/f^^;^7; K (20 mDC^ft? U '4 "€IC#£P Lfc^ N, N'- v> 
d^+->^^;1/^v>^ ^ K (280 mg) %m\lbtz 0 Z ©M(C#^^-6-87746 
2 IzimZftKmMlti?®}® J ? >7.;U*>$?& (600 mg: ±IE 
^$R©^»J50{Cia«j$n/c^tl) i h 'Jxf;l/7 ^ > (0. 16 ml)£&8? L/cN, 
N-^fMwbA7; K (30 mimmZMz-X, ^fcTKg^T16B#M# t tt*< 
bSH/;. - ©£j£$«EE3£@ U iM^'i*y"^*7A^n7 ^'^ 

7 4 - (Jgttift : 0.5Xft»*lTtfv?^ DD^ * > : > ^ y -;U = 10:1 Tff 
SS.LTaiRflS^fo (1.0 g)^mtz 0 ~ 
l H-NMR (DMS0-d 6 )5: 8.40 (d, 1H, J=8. 3 Hz), 8.10-8.17 (m, 2H), 7. 91-8.01 (m, 
1H), 7.78 (d, 1H, J=10. 75 Hz), 7.32 (s, 1H), 6.94-6.96 On, 1H), 6. 50 (s, 1H), 
5.57 (t, 1H, J= 4. 5Hz), 5.43 (s, 2H), 5.23 (s, 2H), 3.77 Odd, 2H, J= 5. 85Hz, J 
= 8.80Hz), 3. 70 (d,2H, J= 4.40Hz), 3.65 (d, 2H, J= 5. 35Hz), 3.56 (d,2H, J= 5. 
85), 3.15-3.25 (m, 2H), 2.40 (s, 3H), 2.05-2.25 On, 1H), 1. 86 On, 2H), 1.35 
(s,9H), 0.88 (t,3H, J= 7.35). 
Mass (FAB); m/e 854 (M+l) 

M2 : 3'-N-(Boc-Gly-Gly-Gly-Phe)-NH-A (A-NH 2 =DX-8951)©£/& 

Boc-Gly-Gly-Gly-Phe (600 mg)*? O'N- 1 K n * •> X ? •> W $ K (160 mg) 
^N.N-^^f^il'AT; K (20 ml)(r*gfc?U 4°Cf::&£P L£&, N,N'-.v>'>? 
a^*v)lfifr#m -i K (280 mg) £«L^ 0 C©M(C DX-8951 ©y*> 

(600 mg) t b 'Jxf;l/7; > (0.16 ml)£ig8? LfcN, N-v^y- 
M7; K (30 nl)J&tt*in;tT^ aatT»wMT16l^lB!JH$L/tt*<«»Rl5$-tffco 

0.5Xft»*Strv??oo>*> : > = 10:1 TflfjR LT^E-ft^ 

(700 mg) £*#/c 0 ' . 

^H-NHR (DMSO-d 6 )<5: 8.57 (d, 1H, J= 7. 8Hz), 8.19 Cd, 1H), .8- 05-8. 07 On, 2H), 
7.79 (d, 1H,J= 11.2Hz), 7.32 (s, 1H), 7.10 (d, 2H, J= 7.8Hz), 6.93-7.03 (m,4H), 

6.51 (s, 1H), 5.52-5. 55 On, 1H), 5.44 (s, 2H), 5.18 (d, 1H, J= 18.5Hz), 4.84 
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(d, 1H,J= 18. 5Hz), 4.57-4.59 (id, 1H), 3.57-3.71 (m, 6H), 3.15-3.25 (m, 2H), 



(m,2H). 1.35 (s.9H), 0.88 (t, 3H, J= 7. 35Hz). 
Mass (FAB) ; m/e 854 (M+l) 

#IJ3 : 3'-N-(Boc-Gly-Gly-Gly-Gly)-NH-A (A-NHg =DX-8951)®£j& 

Boc-Gly-Gly-Gly-Gly (120 mg) £ <fc tfN- 1 Ko + yx^y>^'; K (39 mg)£N, 
N-^y^^*;UA7$ K (20 mDd^jgU 4 °ClZ}%%\ Ltzfe, N, N'- Vi/fa^ 
J-i/jlft frtfitj i K (70mg)^»L^ o Z.®&tfl\z DX-8951 © > 9 > X ;U* 
>$?i£ (150 mg) £ h'Jif^7;'> (0. 039 ml) ZmMLizK, N--^> ^;b*;UA 
7; K (10 mD^^jtlD^T, MT^^ST16B#M^Lnj:^bSCc^-ti-/c 0 d 

•^?pp^>:^y-;M 10:1 Jgjft) Ttl^LT^IS'fl:^ (100 mg) 

*H-NMR (DMSO-dg) 5 : 8. 40 (d, 1H, J= 8. 3 Hz), 8. 10-8. 17 (m, 2H), 7. 91-8. 01 (m, 
1H), 7.78 (d, 1H, J= 10.75 Hz), 7. 32 (s, 1H), 6.94-6.96 (m, 1H), 6.50 (s, 1H), 

5.57 (t, 1H,J= 4. 5Hz), 5.43 (s, 2H), 5.23 (s, 2H), 3.77 (dd, 2H,J= 5. 85Hz, J 
= 8.80Hz), 3.70 (d,2H,J= 4. 40Hz), 3.65 (d, 2H, J= 5.35Hz), 3.56 (d, 2H, J= 5. 
85Hz), 3.15-3.25 (m, 2H), 2.40. (s,3H), 2.05-2.25 (m, 1H), 1.86 (m,2H), 1.35 

(s, 9H), 0.88 (t,3H, J= 7. 35Hz). 
Mass (FAB); m/e 764 (M+l) 

#|J4 : 3'-N-(Gly-Gly-Gly-Gly)-NH-A (A-NH ? =DX-8951) h U 7 Jl>*vW?Wti&<D&&. 



Boc-Gly-Gly-Gly-Gly-NH.^. TFA«H-Gly-Gly-Gly-Gly-NH, 



3.00-3.02 (m. 1H), 2.80-2.90 (m, 1H), 2.40 (s, 3H), 2.05-2.25 (m, 1H), 1.86 



o. 




OH 



O 



OH 



O 



3'-N-(Boc-Gly-Gly-Gly-Gly)-NH-A (A-NH 2 =DX-8951) (79 mg)£ h 'J 7;M-oft 
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i 

Wt (3 ml) K&frU lWLt «S4U, >*y-;u (30 ml)T#» 
£2 Ilk x^y-;u (30 ml)T##£ 2 IIWto iS^x-fK'^lTs 
mZVc^m (80 mg)*ftfc 0 

^H-NMR (DMS0-dg)<5': 8.59-8.61 (m, 1H), 8.50 (d, 1H, J= 8. 3Hz), 8.21-8.27 (m, 
2H), 7.91-8.01 (br,3H), 7.81 (d, 1H,J= 11. 2Hz), 7.32 (s, 1H), 6.50-6.52 (br, 
1H), 5.57-5.59 (m, 1H), 5.43 (s. 2H), 5.23 (s, 2H), 3.80-3.82 (m,3H), 3.70- 
3.75 (m, 3H), 3.15-3.25 On, 2H), 2.41 (s, 3H), 2.05-2.25 Cm. 1H), . 1. 86-1. 88 
(m, 2H), 0.88 (t, 3H, J= 7.35Hz). 

m 5 : ^;biK4->;f^f^Z h^V^'JT^J-Mh'Jxf^TVt-^A 



x + X h 7 >T2000(10 g, 7r;l/?i/7ttfi, 2.000,000) * 0.1 

mm%&W& (pH 5.5, 1, 000 ml) Kj&#U ifl3$*K* h U (33.0 g) 
©**tt (1000 ml)*Jnifco ^L^*^4°CT10BF^WL/c^ x 

V 3-^ (7.o mi) *ini;u -i&a^ufco Rmm&mTT 8 mtkk^^- h «j * 

A7jq£$£ffi^TpH£7.5 i:B8lfc. TMfrffc**** h 'J tf-A (14 g) ^ljnx.T 
mm^t^, gST— M^U/Co U pH5.5(rPSLT4'€ 

T 1 H#FbTO£L^ *KfcT? 8 MTfcBMb* h U * A*K&tt*-ffl^TpH*7 : 5 CH 
|L/: 0 »&nfc7K»jR*^MJ4-^y ^^-30 JR 'J#7ttSl) £ffl^Tffi*tot 

7->#'J7^3-H»fc» d©-r*X h7>#'J7;lo-;l/£ p H 3.0TlB#HIJffl 

a>t y * x-5o mx'i&^m^-^^u ■in\^%fr=mft%><'< 

*-100SfC&* U ,/f LT»Sf*Xh7»P"J7^3-^ (2. 

0 g)£&fco C ©&«©#■?* WHSta^ h 7>^) \U 220 K T$> 

C©ffMx + X h 5 >f> 'J 7;U3-;U (1.8 g)£> TKBMfc* h 'J * a' (10.5 g). 
(45 ml)fcig^LT?#£ft£7j<&$lcj!jn;i, SifiTigjffS-frfco c©Jg»K 
*»TT*^o;l/ft8 (15 g) fcflnS.TSJBStffcgU SfflT20l$IBI£l&SiJ-fco. 
d ©£(&#£ftK"CpH*8 KHgLfc^ A^tfvy ?*-10 WfcJB^TRRttflta 
j*c«k4<&75-?-®7>©ISSi**^ftto^o i^#^®#£/fM^LT^ £;u**-> 
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/^Ux + x H>* l J7;i/3-;n?)t MJ ^Ajg (1.8 g)£f#^ 0 d©ti®©# 
^4 (y^Zligu x + X (2330 K T&(K # ->y ^WfcgiiO. 

8 T'£>ofc 0 

±E©7>;U*>->y h^^^'JTJl/a-^t HJ (300 nig) 

£7jUC*g8?U Bio-Rad AG50W-X2 (200-400 / H + M) *5A (1.5 x 

8. 6 cm)C©-tK 7]cT^tilL/Co C ©&HJ*K h 'J xf^7 $ V (0.5. ml) £JlD 
ifcBL 3lig|gj»LT*;U^+->> f;l/f + 7 h ? 'J 7rto-;l>© M xf 
;U7>*-^Ai£ (380 mg) £*§fc 0 ^W+y^Jl'f^F^^'JT;^- 
;l/©^ h 'J >}Ai& (£ 300 mg)^±EiIfl1iir^7AiQ ; gLT v 7j;L/*>i/y 
f^-X I- -5 >zH U 7^3 — ;l/© t> 'J xf ;l/7 >■=£■— O' Ajt|[ (380. mg, 400 mg) 

0IJ 6 : ft ;U#*->y *)It*X b U 7)ls3-jl(Di- h 'J A^©-^fiSc 

±fB0J 5 T'#/c7?;i/^+->> + x h ? U 7;u=J-;u©^- h U ^ At£ 
(0.15 g) TKBMfci* M -)A (1.05 g) *7fc'.(4.5 ml) K&frLTfl&n* 

zKJ&ttKin>u 'm&x'mmz^Ko zcDmm^i&T-?*; ?a)inm (i.5g) 

£inx.Tjg«?S-£fcflU kfi"Cl8^H£l£$-ii-fco ^©Sf&tt*ftK"CpH*8 cm 

lU 90 ml cy^;-^i:|Tl^ 3 M tgft* h y ^ATKSJft (0.15 ml) 
^JPX.T> IffiU (3500 rpm. 8#) C«fc-|5*fefce -©«£ 

^ * 7 -;UT'&&L/c&, 7k (5-.ml) i:^iLx 3 M t£<ffc* h 'J $ A7KM (0. 
15 ml)*Jnx.fc 0 £©*&&££ iJ#77^M- (0.45//ffl)t|iU ittt* 
35 ml©i^ y -;l/tt:ITlt> tfftti LfcftR^aS'C^fli (3500 rpm, 8#) K 

ifjitoto ;:©tt»£x*v--;i/-effij£Lfc^ #Kig«¥U ®flffi& 

F?#7K *y h*7#-?i: 6,000-8.000) £ffl<^T. SfeKKft UT3#fLfc 0 

y f- ;Ut4-z h 7 >^'J7;U3-;U©^ h ') «>Atg (0. 18 g) £*#/c 0 C©#jM© 
«3S**fct)©*^'K+->>f-MbK (7;l>* 'jffiSfe) til. 2 T&ofco 

84 g) £tK (6 ml) KgfrLT&t>ft57.RJ&#Kjn*.x ^fiTi&jS¥$-Ji:fc 0 C©*g 
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i£tz 0 C©£j£$£»TpH£8 KWS&U 120 mlC/^y-^-f CirFL/c^ 
3 N mti- V D «>AzK** (0.2 ml) ^JP^T^ ffiffl Lfcfct8tejt'l>#lHI (3500 
rpm, 8#) {CckOSfe/Co COttR*^ * V -;UTgfc&L/c^ 7K (5 ml) »c 
^HUx 3 M Y 'J * AjjcJSifc (0.2 ml) *%Z.K 0 C©tK»«* - 'J ^ 7 7 

(0. 45 jt/m) Tii.il U J*tt£ 35 mlfflx.^ j -jl^lzffiT LT, flrHJLfc 
iM£iS'l>:M (3500 rpm, 8#) Jl.«k*)^a6fc„ d ©tt*£x* y -;1/T'» L 
zKKSJBU StffK (x^^^Tl, *y h*7#^t: 6,000-8,000)- 
£JB^T\ LTSflrLfco ffirfttiLZi 'Jl77^H- (0.22//m)T 

(0.20 g) *f#fc 0 Z<Dfa%<Dm&M*>tzti<Di3Jl'tf*i//1-Mkg. (7 
U*^) 1*0.4 T&ofco 
8 : ft;U*K*.->> ?-;Uf *X h -7 >fl 'J 7^3 -;U-Gly-Glv-Gly-Phe-NH-A' (A 

-NH 2 =DX-8951)©£fi5c 

m 5 Ti#/c^7^*'+->> f ^f*X h7 >t°'J 7^3 -;U© h- U xf jl/7 >e 
x$A£ (380 mg, *;Uf*i/> f- 0.8) 0,N-^>f^*^A7; K (30 
nDfc&JSLfco Cffi^ils 3'-N-(Gly-Gly-Gly-Phe)-NH-A (A-NH 2 =DX-895l) 

© h »J 7;l/*oftK*g (49 mg)©N, H-'J / f-;U*;UA7 ^ K (5 ml) 7§^s h 
ijxfil'T; >. (0.017 ml) % 1-x h * i/£;U#x;l/ -2-x h*-> -1,2-^t Kn 
+ v' + y 'J > '(380 mg) £Ji#dJ0;i> ^fiT-BjfeTOL^^t>Src^^^ 0 C©£ 
J&jft*l M 7miti- h 'J 7 A7K«T pH lOKHSLfcSU 25 ml©x? J 
K 5 ml foITlto C©jg^^3 M Jfrfb-J- h 'J V (1 ml) , yxf 

(5 ml) £jfJH/tT, tffiti Lfcftite&C^SH (3500 rpm, 8#) *9 

d©M£7jU^8?U MM U^* h;i/#7K b*7fr?m. 6,000 
-8,000) £JB^TttzKKttL"Cj8#fU 2!0fl*3tt*S 'J#77-f^- (0.22^m) 
TttfflLfcgU SMtE&Lfco 4*$>ftfcfi&fi£&*7K (30 nl)K&t?U 0.1 M 
?miti- h 'J 7 AzK&ifcTpH 9fCl3& U 37°CT 1 Bf ft £0,3 Lfc 0 - ©4&gtt*± 
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laSLTaHB-fk^* 289 mg #fc 0 0. 1 Mtg-ffc* h 'J ->AtK«^^ 

jS¥&, GPC (*7A: m V-ft^ttfi TSK Gel PW-4000XU mtSU : 0. 1 H NaCk 
&feig : 0.8 ml/min) T'##r L/c&Jik ^^^^©^M^X^^ h ;U (0. 
1 M HJ*«»tt, PH 9.0, 0.25 rag/ml) 1 2\z&? 0 *it& 

^©EH'fb'^jSS©'&fi*0.1 H h U*»«S (pH 9.0) *T'© 362 nm Kfctf 
5fMi:i^l^tIU:i:5 5- 3% (W/W) T£>^/c 0 
#ij 9 : a;l/*K4-->yf-;U-r**l > 7>flUrJt'3 - ^-Gly-Gly-Phe-Gl v-NH-A ' (A 
-NH 2 =DX-8951)£/& 

3'-N-(Boc-Gly-Gly-Phe-Gly)-NH-A (A-NHg =DX-8951) (50 ig)fr €>0H £IH1§© 
^j*dck BocfbLT#t>nS ■3'-N-(Gly-Gly-Phe-Gly)-NH-A© h D 7;U*oIfc 

>J.7^3-;U© h 'J xf;l/j>t-^ AJg (380 mg) (C#A LTfll^b-^ (300 
mg) ££-J5fcLfc 0 0. 1 M&fb^ h 'JOAMtM^ GPC (777 

A : mv-«^M TSK Gel PW-4000XU gj£ : 0. 1 M NaCK £E& : 0.8 ml/min) 
T'^flrL/cMH^ '&tf#ft£fe©£ft»(RJDU ; <? h;u (o. l M h 'J 
pH 9-0, 0.19 mg/ml) £*ft**ftg|'3 Rtf 0 4 KgrTo ^-^©E^b^M 

S©-&fi*0. 1 M f- D X« (pH 9.0) +T© 362 nm Kfctf Stt^Cio'lv 

T^iLtt:?) 5.3% (W/f) T'fc-p^o 

#J10 : ^^t^yyf^f^Xh^^l'JT;^- ;l/-Gly-Gly-Gly-Glv-NH-A ' (A 

-NH 2 =DX-895'l)©^fiJc 

3'-N-(Boc-Gly-Gly-Gly-Gly)-NH-A (A-NH 2 =DX-8951) (41 ng)fr 4 1 1^«© 
^i*j:«t*)JK BocffcLT&&ft* 3'-N-(Gly-Gly-Gly-Gly)-NH-A© h 'J 7;U^d^ 
#'J8 <J:E»©#i*«oT. ffl5THfc*^+-»f^f+7 h7> 
tf>J 7;U3-;l/© K «J x?-;U7>*-S A£ (380 mg) K^ALT&SBfteftl (190 
mg) ^^Lto ^b^©^H^M^^^ (0.1 M h 'J Xlfi, pH 
9.0, 0.34 mg/ml) ^MSlZ^to ^b^©E^b^^S©-^M^0. 1 M h 'J 
T&Wk (pH 9.0) +T'© 362 nm K *> # 2 SMcS-o'^T^l Ltz t Z h 5. 
3X (f/W) Tfeofco 

0911 : *%IUl©%tejg£tt©fftmaftUB 
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■^vxmmMn Meth a mm ixio 6 balb/c ^©ii^x (7 mm) © 

^m^SPKTlc^ttLT Meth A m&W x%fttitliz ( 1 i|7 EE) 0 7 B 

MjEllg7j<f:&i?L^#iJ9©^$£#£ Meth A JB?S X©MMl*lK 4 B& 
C4@ja;^Lfco &*tm21Biirffi«£fi§aiLTm*£«U fl»gii»«£ 

*^J»*K*)]xlOO. *c J: t)»m Ufco *©ite*N fJ9-Cl#t»n/:*^oiM^ 

4 ©#&£&-? TJ3&B0C 4bLT#£ftfc* H 2 N-Gly-Gly-Phe-Gly-NH-A (A-NH 2 
=DX-8951) © M 7;U*oBsBfc£) l*&$T*ofco 

^2 





£4*(nig/kg) 






7.5 x 4 


76 




1.875 x 4 


46 




0.9375X 4 


36 




x 4 


94 




0.7° x 4 


59 




0.35°x 4 


41 



mil tWim®l5&fc£ Meth Aja«gv?**flrj£L (li¥6E) N 7 BifC#J8 
S^J9©||tett^(*:*miStft4L^*^©^ll^ffl*ib«Ufco *©*£*> 
tn,m^ma>m8tlt (^«BI*4*)-Gly-Cly-Phe-Cly-NH-A ' > (#«R4M*)-Gly 
-Gly-Gly-Phe-NH-A' >B3H^fte<*T* o fc c 7^-t-*^t5:itt<E 
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g^b^Mi* 


60 


77 




20 


59 


m 8 ©'fb^ti 


10° 


85 




5 ]) 


76 




5 J) 


98 




2.5 1 ' 


87 



#113 : ^JVT^rX h 7 U TJl/J-JU© h 'J -X^;U7 >^-7 

x + X K7>T500 (10 g, 7 7;l/v->7M, 500K ) £0. 1 M MM 

ft (pH5. 5, 1000 ml) KjgfcU ii3->#^^ h 'J * A (33 g) ©7jcJg«E (1000 
Bl)*inx.fco ii^LVi^b4 , €T-10B^»t./c^. ji^Lx>^'J.3-;U (7. 
0 ml) £JD;U -M^L/Co £0$£8 M faWtiti- Y 'J * A7]cJ&tt£J8^TpH 
* 7.5KiflS£Lfco zkSHb**** h U 7 A (14 g) £in*.T&fS?Lfc&, -Bfeifc 
^L/Co U ftitpH 5. 5CflfiLT4fC 1 M^Ltt, 8 

M jJcSMb* H ') *J A7X^ftT' P H 7. 5iCpgUT^ 1 £*§fc 0 SOC + h 5 > 
T500 (10 g, 7 7 ^y7ttS, 3HFS500K) Co^T, ±iS©— 5&©SfcffrfcfTl^ 
^^2^#/Co S£lw X x^xh7>T250 (&10 g. 7 7 ;U ->7*±®J. #^4 
250K ) KoIpT, ±IE©— i|©&f1e£?Tl^ ^3 £?g,ft4 £*§£ 0 dftb©i§ 
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g) £f#fc„ dO^ST©^* WUflML ^;i/7>^$) |* N i63KTfeofc 0 
c©-f*x h7>#U7;i/3-;u (11 g) TKK-fk^- h u ?a (46.2 g) *7k 

(330 ml) K&frLTft&ttfczMSttKiD*^ iSt'ii^tto 
^Ttt^o;« (66 g) £fln*.T»»?£-efc&, ISt- HfeRjfcS-frfco - 
©££ft£ftBrepH£9i::fHgLfc8U ?*-30 il£/BWc|WM&: 

xh^^t^JT^^-Mth'Jf (13 g) &&tz 0 ztofaWofrtt (.f* 
-f)ly>mm li 228K T£>9> tifrXf-'strMim-t 0.4T*o/c o 
f;l/f+X h 5 >tf "J 7;l/3-^0^ h l> £ Ai£ (600 rag) 
£7Kn2SJSU Bio-Rad AG 50W-X2 (200-400 y-;->^ H + (ES 
44onu :SS210mm)fC©-tK TkTfgftUfco MJif ;l/7; > (0.93 

nl)*iD*.fcgU &&ft*L Twisted (690 mg) £t#/c 0 . 
0dl4 : 3 ' -N- (Gly-Gly-Phe-Gly) -NH-A (A-NHg =DX-8951) h V 7;l/*affl:|ftfg©£j£ 
m 1 Ti#/c3'-N-(Boc-Gly-Gly-Phe-Gly)-NH-A (A-NHg =DX-8951) (79 mg).* h 
"j7;^nftS (3 ml) K&frU .1 M^4L> * 9 J --h 

(30 ml)T#$5£ 2®, x*y-;i/ (30 ml)T#*£ 2 0*?-, ^SE^x-t 
M«LT> (80 mg)£?#* 0 

! H-NMR (DMS0-d 6 )S: 8.53 (d, 1H, J = 8. 3Hz), 8.40-8-48 (m, 2H), 8.28 (d, 1H, 
J= 8. 3Hz), ■ 7. 95-8. 07 (br,3H), 7.81 (d, 1H, J= 10.2Hz), 7.30-7. 37 (m, 2H), 7. 
15-7.30 (m,5H), 6.50-6.55 (br, 1H), 5. 50-5,57 (m, 1H), 5,41 (d, 2H, J= 7.82Hz), 

5.25 (s, 2H), 4.55-4.62 (m, 1H), 3. 55-3. 92 On, 6H), 3.15-3.25 (br, 2H), 2.98 
-3.03 (m, 1H), 2.73-2.82 (m, 1H), 2.40 (s, 3H), 2.05-2.25 (m, 1H), 1.84-1.92 

(m,2H), 0.88 (t, 3H, J= 7. 35Hz). 
#J15 : t>Jltf*i// f^/ft7 h7>l'J 7;U3-;U-Gly-Gly-Phe-Glv-NH-A'(A 
-NH 2 =DX-895DO^fiE 
mWV^fziJJ^^i/M^^f^T. h yy# 'J 7)V^-)l<D± h 'J V Aig (400 

mg) £ h D xf ;l/7 >*x9 Aig (470 mg) Kg&U M-^^f^*^A7; 

K(30 ml) KigfSS-ttfco C©gjftK, ^J14Tl#^3'-N-(Gly-Gly-Phe-Gly)-NH- 
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A (A-NH 2 =DX-8951) © K'J 7 (62 mg)©N, h-ifj f^*^A7 5 K 

(5 ml) h U xf;l/7 i >(0. 02 ml) s 1-x h + -> 77 ;U*-;l/-2- xK 

•>-l,2- S>'fc Ko + -> + y 'J > (470 mg) ^JI[I^P^> ag3tUTMT-«tJ)IJ*L 
tttf&Sl&S-a-fco C©g(Stt©5 ml"fo£&10 ml Ox^y-^ciTLfco 
cnc3 M gtffc* h'J^A7XM (2.5 ml) . ^xf^x-f^ (20 nDfciD*.^ 
JJTiiJ Lfctt»*ia^ifc»c«t »)S*fco C©*«£0.5 M ±i<b^ h 'J 

tK^TO. 1 M ymiti- h "J -7 A7jc»ttTpH 9JiWSLfc^ ittfrM 
? hM7K 77 >> h:t7#^-i 6000-8000) £$<^T, IfokKft LTStfr Lfc e 
2tffrttt*^ 'Jtf77^;l^- (0.22//m)T-ML/c^, LT8SfE4fc<£& 
(600 mg) £*§fc 0 #>fb£$l£0. 1 M £{b^ h 'J "7 A7&gttKg#^ GPC (77 
5 A : IV- TSK Gel PW-4000XU : 0. 1 M NaCl . fttig : 0. 8 ml/min)T# 
ffiUfcgill. ©&#&(&«*'<* I- Jl (0. 1 M h 'JXI», pH 9.' 

0> 0.1 mg/ml ) fctft^fta 6 SOT 7 (I Tjvfo 

4*0.1 M b 'J Zf f t (pH 9.0) +T© 362 nm Kfc tj *K3t«JC^l>T^4 
t/:i:6 5.8% (ff/W) Tfeo/Co ■ 

#J16 : 3'-N-(Gl-y-Gly-Gly-Phe)-NH-A (A-NHg =DX-8951) h U 7;M" offl:|fcg©<&j£ 
#]2T^£3'-N-(Boc-Gly-Gly-Gly-Phe)-NH-A (A-NH 2 =DX-8951) (79 mg)* h "J 
7;U*oft» (3 ml) KgfrU lBf^&gLfCo »«E*S*U ;<?y-M30 
ml) -?***2^ x*y-;U(30 ml) T*»*2ift-3t^ SliI*i-x;U 

fIIB>fb£^(80 mg) £#*: 0 
^H-NMR (DMSO-dg) (5 : 8. 62-8. 66 (m, 2H), 8. 23 (d, 1H, J= 8. 3Hz), 8. 18-8- 20 (m, 
1H), 7.98-8.10 (br,2H), 7. 79- (d, 1H. J= 10.7Hz), 7.32 (s, 1H), 7.09 (d, 2H, J 
= 7. 3Hz), 6. 93-7. 03 On. 4H), . 6. 50-6. 60 (br, 1H), 5.52-5.55 (m, 1H), 5.44(s, 
2H), 5.18 (d,lH,J= 18.5Hz), 4.80 (d, 1H, J= 18.5Hz), 4.57-4.59 (m, 1H), 3.57 
-3.71 (m,6H), 3. 15-3.25 (m,2H), 3.00-3.02 (in, 1H), 2.80-2.90 Cm. 1H). 2.50 

(s, 3H), 2.05-2.25 (m, 1H), 1.86-2.00 (m, 2H), 0.88 (t, 3H, J= 7. 35Hz). 
mil : 7? JU tK 4 s - -> > f - )V r 4- X h =7 > *° D 7 ^ - ^-Glv-Gl v-Gl v-Phe-NH-A ' (A 
-NH 2 =DX-8951)©£iiic 

#J13T1#/C77 ;I/?K*'>> ?- * h 7 >+° U 7^3-;l/Ot h U O Ai£ (1. 
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0 g)£ h yx^;UT>*-$-Mg(1.2 g) K^feU N,N-^/f^;^7; K(90 
ml) (Ci^M^-tir/Co dCfcttK. ^J16Tl#/c3'-N-(Gly-Gly-Gly-Phe)-NH-A (A- 

NH 2 =DX-8951) © h (158 rag) ON,N-v?^f ;l/*;l/A7 i KC15 

ml) )M> h 'J xf^7 i XO. 05 ml) > l-ih*->AW-H- x^y- 

1,2- 2t Ko*->*/ y >a 2 g) *J8&in&> M^lt^st— WjfUi* 

bKJS^^^o C©El£ifc©5 idITo^^IO ml ©x^ y -;uefi|cflfTLfco -ft 
fC3 M i&iti- h 'J t) l±i$MWi (2. 5 ml) , i>xf-;bi--r;K20 ml) ^idD^Ts #r 

A?U 7jc^T0. 1 M jWc-F h 'J * A7jc*»T pH 9 KfflSSLfcflL St/rflt 
* h;l/*7K iiv b*7frtt 6000-8000) £/Bl>Ts ttTKJcSt UT2tfr-Lfc 0 
«flfrt#£ i 'J*7 7-fH-'(0. 22^m)TM L/w^> Bgj£.g£& LZWSHt'&VB 
(1.4 g) ^#/: 0 W^tl©Iga^'g-W»©'a-ft^0. 1 M M (pH 9. 

0) *T© 362 nm Kfc Jj£MgirSoH^T£:iL/c £ CI 5 5- 2S6 (f/f) T&o 

to 

0J18 : Boc-Gly-Phe-Leu-OH© 

H-Gly-Phe-Leu-OH (3.0 g)£ >7KSffi(48 ml) lUDX-T^ L/c D 

C©^jRHl N TKK-fk^ h 'J ^A7KM(9.45 ml) i: (Boc) 2 0 (2.27 g) *%ti ! J 
X24 ml) m&ZtittZ-s immWt^o Sf&JfcKl N &SK9.45 ml) ^j[jn^. 

<;^dd^>:^^;-;1/=5 : 1 »«D LT«l£fl:£«5(2. 5 g) fcftfco 

0IJ19 : Boc-Glv-Phe-Leu-Glv-OBzl ©£-Jffi 
TOT^fcBocHily-Phe-Leu-OH (2.4 g) *> «fc tfN- k Kn + ->x^->^^; K (656 
mg) ai-^f^*;l'A7; K (50 nil) KigjSU 4 "CK?**! LfcgU. N, N'- 
^•>? ■d^*'>;u*;I/#^'C V K CI. 17 g) £»U 2mmUWl>Ko c©ig 
ttIC H-Gly-OBzl © h v;U^(1.9 g) i h 'Jif/1/7 $ X0. 79 ml) £7§J$Lrc 
N, N- > f;l/*^A7 i K(40 ml)- mmtlN^T, gfflT16B#H!«# Ltt# 
ZlttZo C©£lE:jft£®BEI£@U M^-> U 77^;U77 5 ^'77^ - 

(JSffljfc : d 9 y : / ? J -;U = 50 : 1 2&ft) TfllSIl LTlSi£<fc<£$K2. 
0 g) 
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^H-NMR(DNSO-dg) 5 : 8. 20-8. 30 (m, 1H), 8.12 Cd. 1H, J= 8.3Hz), 7.83 Cd. 1H, 
J= 8. 3Hz), 7.32-7.37 (m, 5H), 6.89-6.95 (m. 110, 5.12 (s, 1H), 4.52-4.59 (br, 
1H), 4.34 (dd, 1H, J= 7. 3Hz, J= 15. 1Hz), 3.93 (dd, 1H, J= 5. 5Hz, J= 17. 2Hz), 

3 .84 (dd, 1H, J = 5.5Hz, J= 17. 2Hz), 3.54 (dd, 1H, J= 5. 9Hz, J= 16. 7Hz). 3, 
42 (dd, J= 5. 9Hz, J= 16. 7Hz), 3.00 (dd, 1H, J= 4. 4Hz, 13. 7Hz), 2.78 (dd, 1H, 
J= 8.8Hz, J= 13.2Hz), 1.50-1.65 (m, 1H), 1.45 (t, 2H. J= 7.3Hz), 1.36 (s,9H), 

0. 86 "(d, 3H, J= 6.4Hz), 0.82 (d, 3H, J= 6.4Hz). 
#|J20 : Boc-Glv-Phe-Leu-Glv-OHg)£j& 

$J19T'f#/cBoc-Gly-Phe-Leu-OBzl(l. 7 g) £H=®?x^;K30 ml) ±*9 J-)\> 
(30 ml) (Dm&ifeW^fef&£-£K'&^ 5 % Pd-C (1.5 g)£Jn*^ W&Mjt*'fi^-tt 0 
gM^PU M£MEE3£@LT. mtMt&VB (1.15 g) £*#/c c 
#|J21 : 3'-N-(Boc-Gly-Phe-Leu-Gly)-NH-A (A-NH 2 =DX-8951)©-^fi£ 
#iJ20T'?#/cBoc-Gly-Phe-Leu-Gly-OH (200 nig) fccktfN-t K n * v X ? ■> W 

$ K(58 mg) aN-^yfWwl'AT; K (5 ml) 4VlZ}%^lLtz^ 
N,N'- ->-/^d^^M^^v>^; K (104 mg) £lH];iT*gP£ -&tz 0 :oM 
IC DX-8951 Zy^frt.yWM (224 mg) t h 'Jxf^T; > (0.059 ml) £ 
gMLfcN,N-y>f^^M7; K (5 ml) igfl££ «Tf-^T'16Bf ^ 

m^L/A^b^js^-tt/co -©sir^ affiles u> iM->'j*f;^7A^ 

D7^77^ - (*£&$: 0.5 % iimy^DD/^> : > ?y-;U = 10: 

Tft^LT^lfi^^ (200 mg) £#/c 0 
^H-NMR (DHS0-d g )5 : 8.35 (d, 1H, J=7. 8Hz); ■ 8/08-8. 18 (m, 2H), 7. 75-7. 85 (m, 
2H), 7.32 (s, 1H), 7.10 (d, 2H, J=6. 8Hz), 7.08-7.13 (m, 3H), 6.85-6.95 (br, 
1H), 6.40-6.65 (br, 1H), 5.52-5.55 (m, 1H), 5.46 (d, 1H, J=18. 5Hz), 5. 37(d, 1H, 
J=18. 5Hz), 5. 24 (s, 2H), 4. 44-4. 52 (m, 1H), 4. 15-4. 25 (m, 1H), 3. 68-3. 72 (m, 
2H), 3.40-3.52 (m,2H), 3.15-3.25 (br,2H), 2.85-2.95 (m, 1H), 2.65-2.75 (m, 
1H), 2.40 (s, 3H), 2.05-2.25 (m, 1H), 1.80-1.91 (m, 2H), 1.50-1.65 (m, 1H), 
1.45 (t,2H, J=7.3Hz), 1.35 (s, 9H), 0.88 (t, 3H, J=7. 4), 0.86 (d, 3H, J=6. 4Hz), 
0.82 (d, 3H, J=6.4Hz). 
0IJ22 : 3'-N-(Gly-Phe-Leu-Gly)-NH-A (A-NH 9 =DX-8951) h 'J 7 )V* oifc$^0£j& 
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#J21T#/c3'-N-(Boc-Gly-Phe-Leu-Gly)-NH-A (A-NH ? =DX-8951) (97 mg)£ h 



ij7MoW (3 ml) KjgfrU ltiffUMWlUZo &$£g*U >?y-M30 
ml) T^»^2|, x^/-M30 ml) T#$£ 2 [i^fo M^-x-t^ 
t^'LT. ^15^^(95 mg) £#?c 0 

^H-NMR (DMSO-dg) 5 : 8. 57 (d, 1H, J=8. 3Hz), 8. 47 (d, 1H, J=8. 3Hz), 8. 32 (d, 1H, 
J=7.8Hz), 8.17 (t, 1H, J=5. 5Hz), 7.81-7.91 (br,3H), 7.79 (d, 1H, J=10. 7Hz), 
7. 32 (s, lH)r7.21-7. 23 (m,5H), 7.12-7.17 (m, 1H), 6.45-6.55 (br, 1H), 5.57 
(q. lH, J=4. 4Hz), 5.43 (d, 1H, J=16. 1Hz); 5.34 (d, 1H, J=16. 1Hz), 5.23 (s, 2H), 
4.67 (dt.lH, J=4.0Hz,J=9.0Hz), 4.31 (dd, 1H, J=8. 5Hz, J=15. 0Hz), 4.0-4.4 (br, 
1H), 3.74-3.76 (m, 2H), 3.56 (dd, 1H, J=6. 0Hz, J=16. 0Hz), 3.41 (dd, 1H, J=6. 0Hz, 
J=16. 0Hz), 3.17-3.19 (br, 2H), 3.02 (dd, 1H, J=4. 0Hz, J=14. 0Hz), 2.70 (dd, 1H| 
J=10. 0Hz, J=14.0Hz), 2.40 (s,3H), 2.05-2.15 (m, 1H), 1.85 (dt, 2H, J=7. 0Hz, J 
=14.0Hz), .1.50-1.55 (m.lH), 1.45 (t, 2H, J=6. 0Hz), 1.35 (s, 9H), 0.88 (t, 3H, 
J=7.4), 0.85 (d, 3H, J=6.4Hz), 0.80 (d, 3H, J=6. 4Hz). 

$J23 : ti ;U # * -> / f - )U t * X h 7 y # U 7 )V =» - ^-Glv-Phe-Leu-Glv-NH-A ' (A 

-NH 2 =DX-8951)©£j£ 

#iJ13Tl#fc7WU#*;>^ f-^-r** h7>^'J7;l/3-;l/0 h \)jL=f-)Vjy^ 
-^Aig (690 mg) ^N,N-^/ =f-)V*)\<LT I K (50 ml) \zmmz*kiz 0 C©^$ 
«T#fc3'-N-(Gly-Phe-Leu-Gly)-NH-A (A-NHg =DX-8951) © h U 7;U*d 
fij£fc& (95 Dig)0NJ-y^f;^^A7; K(10 ml) Jgfl^ h 'J xf^T; >(0. 
03 ml) s 1-x b*i/t)Jl#-Jl-2- x h*->-l,2- . i> t Kn*->*y D > (690 
mg) g^T-M^Uni^bKr&^^^e C©S(5«®5 nlfo* 

£10 ml (Di^-^tCigTU:. Clft{::3 M i&fl:^ h U 9 AjRigifc (2.5 ml) 
, v>x*;Ux-f;K20 ml) £jjDx.T^ *fiti Ufcfct»*jS'l>£fl6K «t OUfcfco 
d©M£0.5 N ££7Kk»#U tK^TO. 1 M TKSKfc* h- U tfAzMgttT pH 
9 KWSLfcSU aS^fJBt (X^* F^7K 777 h*7^-f* 6000-8000) 
^Ts tt7jcir*fLTj8«rLfco Stlfrttt* 5 ^77^(H- (0. 22//m)T®I L 

LtaiBfl^ (600 mg) £f»fc 0 #ft£»K0©E&ft;£<ft& 
^©^•M^O. 1 M K VxmWM (pH 9.0) +T© 362 nm Kfc 
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ttib/:'t:5^ 4. 8X (W/W) Tfc^fc. 

#|J24 : 77 f-;Uf h 5 'J 7JU=»-;Utp K 'J x^;U7 >^-^7 

©£)& 

h7>T500 (50 g, 7 7i^y7m 500K ) £0. 1 H gftfeft 

ffift (pH5.5, 5000 ml) K&fl?U ifiatffcK* h 'J * A (165.0 g) ©7KJ&tt(5000 
ml) ^inx.^ 0 &3teLtt#&4^T10Braafc#Lfc^ xf- U > 7* 'J 3 -;K35. 

o mi) ztoz-s -mmwLtzo m -fcnfci- y x ) *±*.tetiL%m^x ph 

7.5 KfflgLfco S** M *A (70 g).£7jO*Tgf5¥Lfcft N — M 

U pH 5.5 »wWfiLT4*CTll^iaiat«sLfc^;8 

M 7m<ti- b 'J * AzK8tt£/H^T pH 7.5 KWSELfco W&nfcTMgFtt*'^ 

®#*86*£«iftLTx r + X h7>^'J7;^-^ (27. 1 g) £f#/c 0 C©#|Jf© 

C©-f*X h7>^ 'J 7;U=i-M5 g) ?mitj- h 'J *A (21 g) (150 
ml) IC»^LTW&n*7K^ttJCjDAN MTigfSS-li-fco C ©Jg#K2KteTT 
t;^n;l/ft« (30 g) fcirafcTjgJBStffcSL £fi?- £©]*IS 

>#U7;U3-^©> h 'J ^ajk(5. 6 g) cfc&JIfc^H 1 * (y^ifi^ 

li 263K Tfe^ 77 •> ^ f-MkftliO. 4 T&r>fc 0 
c©77;l/^>->>>vUx + x h7>^'J7^3-;i/©t.|< "J $ A*S(2.0. g) £ 
*K»«?U Bio -Rad AG 50W-X2 (200-400 > v H + M) 77 5 A (SS 44 

mm, fi£ 210 mm)K©li\ 7jcT»J§Hi Ufco -©Igffi^K h <Jx^;U7$ > (4 ml) 
£iP;t/c?£s S&ft*LT«IBfl:£«K2.2 g) £**fc 0 
$125 : a;l/#4-->y f-^-r** h7^f>'J7/^-^Cl > U > ft A£ 

®^ • 

Wmvmz 77 ;u f-;ur + * H 7 u 7;i/3-;not h 'J ft Ai&d.o 
g)"*7KKj§«¥U Bio-Rad AG 50W-X2 (200-400 / v > ^ MegN H + 2g) ts5 
A (!©-£, TKT^itiLfco C©*gM£?f^f£^LTfIE<t£tl (950 mg) £f*fc 0 
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$J26 : 3'-N-(Gly-Gly-Phe-Gly)-NH-A (A-NH £ =DX-8951)J£$tfl©£jj£ 
^Jl4<!:[^1i©^)*T3'-N-(Boc-Gly-Gly-Phe-Gly)-NH-A (A-NHg =DX-8951) (400 
mg) frb?#/c3'-N-(Gly-Gly-Phe-Gly)-NH-A MJ 7 Dl^^^TR-MeOH (1: 
4) (Cjgg?LT> Bio-Rad AG 1-X8 (200-400 Cl" I) *7i» (1.5 cm 

x 8.6 cm ) CO-tU ±E^ttT?g|±lL^o CO^»SiL/:i> SMtffifcl/. 
THIB^t) (310 mg) Z'&Ko 

h-MR (DMS0-dg)5: 8. 53 (d, 1H, J=8. 5Hz), 8.46-8.48 (m, 1H), 8.37-8.39 (m , 
1H), 7.95 (d, 1H, J=8. 0Hz), 7.80 (s, 3H), 7.78 (d, 1H, J=ll. 1Hz), 7.34 (s, 1H), 
7.14-7.24 (m,5H), 6. 50(s, 1H), 5.56-5.60 (m, 1H), 5.35-5.40 On, 2H), 5.24 
(s, 2H), 4.51-4.56 (m, 1H), 3.86 (dd, J=4. 8, 13. 5Hz, 1H), 3.68-3.79 (m, 3H), 3. 
54 (s,2H), 3.15-3.22 (m, 2H), 3.01 (dd, J=5. 6, 13. 5Hz. 1H), 2.78 (dd, J=9 ; 6, 3. 
5Hz, 1H), 2.41 (s.3H), 2.12-2.23 (m, 2H), 1.81-1-89 (m, 2H), 0.88 (t, 3H, J=7. 
2Hz). 

Mass (FAB); m/e 753 (M+l) 

ffl21 : t>Jls#*r'> J j-JlsT^X b =7 'J 7;l/=i-;U-Gly-Gly-Phe-Gly-NH-A'(A 
-NH 2 =DX-8951)0^-g£ 



W25Ti#/c *;^>->yf ju-t * x h ? y # 'J 7 ;V 3 - ;u© h u > f- > ^ 

-■«7Aig(0. 1 g) ^N,N-^yfM^A7; K (6 ml) iz%fRZit1z 0 C©r§^{l s 
#iJ26Ti#/c 3'-N-(Gly-Gly-Phe-Gly)NH-A (A-NH 2 =DX-8951) ©&®?& (24 mg) 
©N, N-v?y f;l/i)-wl/A7 i K(10 ml) h 'J xf;b7 S >(5ju IX l-ih*-> 

#;btf-;l/-2- x h + ->-l,2- b Kd + ->+/'J >(0. 1 g) k^T' 
— ?fe!*#Ltt#&£j£3"tffco C©£t6tt©5 ml-fo^#10 ml ©i^y-;U«f{r 
«Ttfc. CtUC3 H h 'J *A7KStt (2.5 ml) „ ^xf;H- f M20 

ml) fcin*.^ t/rffiL£M£^l>#gt (3500 rpm, 8#) »i«fc C©ft 
«£0. 5 M-gij^KjgJBU 7)c^T0.'l M zkBWfc* h U P H 9 <t U/c 0 

iliS Lttl i 'J #7 7 4 ;U*-(0.22 jum) Tita Lfc&x aU£<£JftUT 

aiK-fb^OO mg) « 0 #ft^©E3Mfc£$g£*©-£**0. 1Mb') ^ftffi 
«E (pH 9.0) + T© 362 nm (Cfc # Clo'^T^i Ltz t Z h \\\ (1/ 
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fiJ28 : fiJ\/$*i/M f^f^X h7>^'J 7 ;U 3 — ;U-Gly-Gly-Phe-Gly-NH-A ' (A 
-NH 2 =DX-8951) ©£•£)<; 

-x$Ag(0.1 g) ^N.N-^yf/H^l'AT; K (6 ml) Kjgjj?$-£fc 0 d©^^ 
^iJ26T^#^3'-N-(Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =DX-8951) CD*gK*g (36 mg) 
0M-i?yf;l"h^7; K(10 ml) Jg« N MJifiH;>(8^1X KKv 
757;U+:^.;U-2- x h4-->-l,2- t K-o + U >(0. 1 g) £Ji#d)0;ix ^^"C 

C©afctt05 ml-fo£&10 ml ©x^/-;bti: 
igTTLfco C ti(i3M^b^- h 'J ^AjJciSJK. (2.5 ml) . S?xf-;ux--rM20 ml) 
£}J0;LT, ffiffl LfcttB^S^SI (3500 rpm, 8#) C©M 
£0.5 M £i£jjci::J&»U *#T0,1 M h pH 12 1 ltz 0 

& $> n tz Km®. £ '< * ^ v ? * -30 m £ % i ^fc k 9 flats l „ ' hi * 
jtaunc^asi&tt*^ y t'77-f (o. 22 ^m)-cataLfc^ s&g&s&uT 

^l^b^TOO mg) ^#/;o #<b£«0. 1 M tg-fb* b 'J -7 ATKi&JfcCSPg^ GPC 
(*7i:IV- TSK Gel PW-4000XU : 0. 1M NaCU : 0. 8 ml/min) 

-r^Ufcte^'S^-fb^o^fiiKJR^^^ (0.1 M h 'J xM, P H 
9.0s 36 jug/ml) £^n^ni '8 SOT 9 fC^-fo ^'fb^oEH'fb^S© 
^Jt£0. 1 M > U (pH 9.0) tT© 362 nm ir & SlftjfegfK&-3l>T£ 

4Lfc£C515X (W/f) Tfcoto 

0IJ29 : #;b#^->y ?-;Ut*x h 7 >fl 'J 7;Ud -;1/-Gly-Gly-Glv-Phe-NH-A'(A 
-NH 2 =DX-8951)©-£s5c 

h7 >T250(20 g. EXTRASYNTHESEM, ¥^J^* 25.0K)£0. 1 M 
jffi (pH5. 5, 2000 ml) KgJBU aa'S^B^ h 'J O A (66.0 g) ©zki&tt(2000 
ml) ^jflO^/Co g#Ltt#£"4;CT10-BPa&#Lfc&. xf- b >^ y 3-M14. 
0 ml) £iD;U -?fe»L/c 0 £(£ffi£*&T-C8 H TKBft^fc^ h 'J AtJc^K*^ 
l,*TpH£7.5 JlfgfiFlyfco zKfUb+^ft^ h U * A (28 g) £flD*.T&fl¥LfcSL 
&fc-e-ffllLWLtio M«U ft9T PH 5.5 (CISSLT4°CT1 B#M 
#LfcgL 7JC&TT8 M 7Xf{bt h D -7A7jc/g?l££ffl^TpH£7. 5 KlHftLfco 
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lt, mzM&\sti ^m%mm 1 £?§fco h ? >T25ocso g, 

EXTRASYNTHESEM, 3 FJ$# : ffi'25.0K)£0. 1 M (pH5. 5. 5000 ml) Kg 

ML. &3"^Btf- h 'J "7^(1 65 g) ©7KSft(5000 ml) ^iDx./c 0 aS5tLtt*<b 
4'€TiOBP^1ff$L/c&. x^u>rU 3-M35. 0 ml) £]fJD;i, — Bfefli£#Ofco 

as*^* h'jf a (70 g) %mz-Tmmi<t^ ^st— m^l/c c sct^ 

zK&U ftffiT pH 5.5 i:iSU4tflKF»L^ 7jc#TT*8 H 7j«fc 
h 'J-$A7jc£iK£JB^TpH£7. 5 i:UfiUfco #bn/:M$^*7» ; n 

2 ^#to 1 timm® 2 ^^u> 

-50 K£ilafl1- S W'tfv 7 ? 7.-30 m%M^~Zi&ft^-MfrZ&£;ls ?3!M 

ESkLTr*.* h^vl'JT;^-;!/ (25.7 g) c©^K©#^i: (y;i> 

7 .Wn 47K T*ofc 0 . 

+ h 7 'J 7;U=J-M5 g) 7jcSWb^- HJ * A (35 g) £7>c (150 

mi) izmfrLt'&t>tiZ7m-mzMz.s gfiTj&js&tffco comk^^tt 

*y^n;l/ffiS? (50 g) *illJtTjg|?3-8-rt:8U ^£Ti8B# HKJ£*-&fco "d©S 
j£tt£ftKTpH£8KWSUfc& N A^vy ?x-50 BS-£J8^fclEttflt>fl&lw«fc 

h7 >#>J 7;l/3-;U'©^- b 'J -)A^(7. 2 g) - ©#!S ©^H 1 * Wl'tt 

>^) li 127K ?*9n 7j;i/#+->^ ?-;Wfc£li0.8 T* ? fc 0 
*;U*+'->^ + x h7>#U7^3-M07- h U ^A^(2.2 g) fczfacigfl? 
U Bio-Rad AG 50I-X2 (200-400 H + W) v J* (MM 44 mm, fi£ 

210 ram){C©ii. 7)<T'^tii L/c 0 d©^ffi$f:h 'Jif^T; > (4 ml) 

T^^-^A^ (2.69 g) £f#?c„ 

c ©7>;i/sK+-> ^ 3-jIt*x b ? y^r- i> Tfr? -;u© h u.i?-;U7 a 
i& (2.67 g) ^.N-^^fWAT; K (200 ml) {Cg^L/c 0 C ©i&ffiKVtf] 
2 i^^C^fi5cL/c3'-N-(Boc-Gly-Gly-Gly-Phe)-NH-A (A-NH 2 =DX-8951) (350 
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ing) frt>mntmHk®U&Tmoc 4bLT*#£ft63'-N-(Gly-Gly-Gly-Phe)-NH- 
AOI^^WnSSISa'Jxmi^ (0.116 ml) £N, K-i?/ ?)U*)l/J*7 
i K (10 ml)lcigfrUTfte>*l4$&#N 1-x h * ;U**x;l"2- ih*H2 
- i>t Ku*->*V 'J > (2.67 g) #N,N-y>f-;l/*;l/A7 $ K(10 ml) -CigfrL 

3 H tS-ft*- h 'J *A7K» (100 ml) ZUaz.* 8 mliro££30 ml ©x*y-;U+ 
KffiTLfco **l€tl»C3 M £<fb* h 'J ATKStt (1 ml) N ,i?xf^x-f;l/ 
(5 ml) £jfJ0>LT, ffiajLfcft|^»'l>#« (3500 rpm, 8 #) J: f9^^/c 0 d 
©tt»*7-fe h >TftfrL/^ zMwgJBU 3 M tg<L^ h 'J ATKgjKQO ml) 
fcJOX-fc&v 0. 1 M TKBMfcf h "J ^A7j(Mt pH 9 37°CT 1 B#W 

m u P - © * * -7 ? ? x - 1 o m % % ^ £ pi & t c *> « l 0 

LXWSifc&fa (2. 30 g) ^H/:o 2Mb£tt*0. 1 M ig-fb^ h 'J * ATM&ttfcJ&JS? 

GPC (*5A:fy - TSK Gel PW-4000XU : 0. 1M NaCl, M : 0. 8 
ml/min) T##TL^Jjk Sy*ft^©»R^^ ^ (0-1 M' h 'J7g 

pH 9.0, 0.20 mg/mi) ft*niiio&c>'[iiic*-ro ^^©BSUb^ 

m^MO^R^Q. I M h 'J'^Jttlftt (pH 9.0) «fT© 362 nm KfcttSiRjfcKKai 
•il^il/fci:5s 5.8X (I/I) ?*ofc 0 

#130 : f-^r** h 7 U 7>>t/3-;Ug> h 'J xf ;l/7 >■=&—'> AtH 

, 

r + X h7>T10 (20 g, 7 7 ^->7m ¥±*)#^*10K ) ©0.1 M ftEMg 
ffitt (pH 5.5) ^ (2000 il)i:, i®3 tfSSfi** b 'J * A (66.0 g) ©tM&&(2000 
ml) *m?LKo m%LKfrb4°CTl0B?$ffiWLtz'& > xf- 1/ > # i) a -;K14. 
0 ml) £jJD*.s -M#l<* 0 St5tt**J*TT8 M ?m<t± h U *Ajjc»«E*JB 
1>T pH 7.5 KWSLfco TMHb****- h 'J'^A (28 g) £i0*-T7g8? Lfc^ 
gST-M^L/Co U ftKT pH 5.5 IlilfiE LT 4 °CT 1 Bf TO 

WLtzfe, tK^TT8 M zKK-fb* h U «>A*««*ffl^T pH 7.5 ^WfiUfco =f# 
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C©-r + X h7>t°'J — ;l/(3. 7 g) TKM^h'J^A (25. 9 g) 

(111 ml) ll^^LT»SnS7jc»tt»wiP^ N M'TJ&JffiS-ti-fco £©&»£* 
^TTt;^p;« (37 g) *il]*T&JI?$-£*:8U g&T20«£]££-£rc o 
C©Kt&tt*ft»T PH 8 CHSlfc^ ?>*-5M*ffi^fc|EM*«i* 

*x h 5 'J 7^3 -;u©^- h U £ a&(6.2 g) £f#^„ co^go^-r-S: (y 
7Vflt»^ >I$) W\ 37K Tfe<9, ^MtJ^liO. 9 Tfco/c 0 

d©#;Utf"*->y + x h 5 'J 7)V?-fr(Di- Y l) £ A:g(6. 0 g) £zk 
KjgflPU Bio-Rad AG 50W-X2 (200-400 / v i/*, H + W) ti 5 A(C©-tK tKT 
.Jgttil,fc„ £©&tiittK h 'Jxf;l/7; > (9.3 ml) ^JtJD*.^, LTjf 
l£<b^(7.2 g) £#rc 0 

0J31 : 7^;u^>->y f;i/f^x h 5 >fr° U 7;i/3-;i/© h ■) x^;i/7 >^-fr Ai& 
©£$ 

WOT'^/cx + X h 7 >*° 'J 7;m-M3. 9 g) ^ zKBfllT-MtfA (16.3 
g) ^7K (117 ml) Kg^UTf*£ft5#i&i£Kim;3U ^fiTigP£-£?c 0 -© 
S«J:*?^TT*y ^D^ftSf (23.4 g) *i!in*.Ti§JS¥S"£fc8K ^T18Bfr^ 
j££tf£ 0 £©K(£tt*ft»T PH '<>f y * x-5BG*JB^;fc 

•>^f;l/f+^ h5># 1 J 771/3 -;u©^ h >J >}A±£(5.0 g) £f#fc 0 c©<&@© 
#f-S (y^'ita. ^^7>Si(S) 12, 28K "C&eK TWl/tf+v^Mb^tiO. 
5 T*ofc c C©*;1/tK+->> h7 'J 7^n-;i/©^- h y >7Aig(4. 

8 g) £0>J3O£|r)*K h >J xf^y^t-^AJIIc^lT^ «ia-fb^(5. 6 g) 

$132 : 7-;Ut*X h 7 >ff 'J 7Ao-;U© h U xf-;U7 >^xfr Aj£ 

f^7h7>4 (20 g > v4±$k 4K-6K) ©0. 1 M 

(pH 5.5) ^^(2000 ml) iSaO^K^ h 'J * A (66.0 g) ©tK^(2000 
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ml) £JP;L/Co iBft LU # t> 4 *CT10 B ltz& s x.^ u > / 'J a -;K14. 
0 ml) ^SD^> -lfe^L/c 0 St&tt**^TT8 M tKM^ h 'J * AtKM*^ 
OTpH*7.5 tlWBELfco.TKSf'fb*^*.^ h 'J ^A C28 g) fciJDJLTigJBLfc&N 
MT-|fe«#Ufco SM^MU mWlT' pH 5.5 {C|@KLT4^CT1 BfTO 
#LfcSL 7jc#T"C8 M ymiti-b 'J * A7M§tt£J8^T pH 7.5 CilLt 0 $ 

M6.0 g) £f§fco :oil0^?i C^i/flES. 7°;u^ >4i¥) li. 9KT*ofc 0 
;©f*xh7>#'J7^3-M2.7g) M&iti- h U * A (18.9 g) ^tK(81 
ml) tC?§^LT#t>n§7jc^^Cinx.s £ffi"b@JS?£i*rt:«, CC^iC^TT' 
ty^B;l/ftK (27 g) £in*-Ci§JS gST20B#^St&$i±^o ICS 

pH 8 KWSELfcSU ^'i'^.-7 -^x-5M^ffil^cPIH-Mi*^ £ fc0 

7>#>J 7;U=»-;U©*> y ?Ajg(4.2 g) £Wfc 0 - fc&K©^* (y^^ 
5 M\ 20K T*!K £ -> S f-;Wt&l*0. 9 T&o/c 0 

CO*yl/^+y^f^f+7 h ? >!j?iJ7^3-M7- h 'J tf A&(4.0 g) £ 
Wil^K h «Jx^;L/7>*-'>Aj^{:^tTv «E^«ft(4.8 g) **»fc 0 
#|J33 : ^^^y^f^X H 7 'J 7^3-^© h 'J x ^ ;b 7 > * - Atj- 

0J32Tftfcx** h5>#'J7;l>=i--JK2.7 g) *a-fb^HU«^A (11.3 
g) ^7j<(81 ml) iCjgfr LTlli.ftSzR&ttCini*^ gZ£T^$tir/c 0 'c©^f 
jKl^JcftTTty >?u)VmL (16.2 g)'*jta;lTigJi¥ 3 £fiT18l$HfiJ£ 
£-tt/c„ :o^$^Sit' pH 8 CilLtt. '<-f ^x-5K*ffl^-fcRR 

>f^f+x h^v^yj/^-^ct h'J-7At(2.7 g) £*§fc 0 -®tlM©# 
i 1 * Cf^Mu 7 D ^7>tl^) 1^ 16K 7j;l/^>->y f-;HtgliO. 5 

7 g) £0!l3O£l*l«iK h 'J x^;U7 Ai&t:E& LT, «HIB^fe(3. 1 g) 
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#|J34 : 1j/I'#*'> / j-frT** ^7>l 'J 7 — ;t/-Glv-Glv-Phe-Glv-NH-A ' (A 
-NH 2 =DX-8951)©£jR 

WZQTftizlJ J f-;l/r + 7. h 5 'J 7;U=J-;U© HJxf-;l/7 
*At£(1.5 g) P-^^fWM7; K(90 ml) &JS?S-&;fco d©2£$<C\ ,h U 
xfOU7 5 > CO." 07 ml) i3'-N-(Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =DX-895D© h U 
7;l/*oft»*g (210 mg) 0N,N-y>f;l/*;bA7; K(40 ml) Ms 1-x b*-> 

x h + 2- yt Kd*-> + ; 'J XI. 5 g) fcJK&ioiU 
— l!fett#Ltt*< «> C©£«©5 mlfofc&lO ml ©x?y-;H£c 
MTLtZo *ft**nK3 H ^fb^ h 'J tfATfcgjR (2.5 ml) N i?xf-;Ux-r;K20 
ml) ^*P^T. *rftL/cM£iI;l>#]$ (3500 rpm, 8#_) CJ;*)£to;fco d© 
fcfc»£0. 5 M U 2k?£T0. 1 M 7K»<fc^ h 'J 9 A 7 k«T pH 9 t L 

£M U U 1/ ^a*g#£ S 'J # T 7 * - (0. 22 n m) T'M L L 
TSIBfc^a 3 g) £?#/c 0 #*b£«0. 1 M gft* h "J * AzRigfcKjgJSIgU 
GPC TSK Gel PW-4000XU : 0. 1M NaCK : 0. 8 ml/ 

min ) T#tfrLfc*^ & W^tl©^»iRx^ ? (0. 1 M > 'J 
$u pH 9,0. 65 /zg/ml) £*ft**ft012;RtfEll3»;:jF-f „ ^t^tJCB^b^ 
M©^M£0. I M HJ (pH 9.0) *T© 362 nm 

^T^lU/;t;^ 6.4% (I/I) T*ofc 0 

#035 : _ a;U#* W F?>^ U 7;l^ -^-Glv-Glv-Phe-Glv-NH-A'(A 

-NH 2 =DX-895l)©^ 

#'J3lT#7\: ii ^ ^ * X> 7 > IJ 7 =J - ;l^© b IJ x^;l,7 > 

$A&(1. 2 g) e,N-y^f^A7; K(90 ml) t&MZ-£iz 0 C-©*g${i\ h 
-«jxf-;U7 ^ > (0.056 ml) £ 3'-N-(Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =DX-8951) 

© h y 7^tnft|lg (168 mg) ©N,N-i*/f-;U*;UA7 5 K(30 ml) 
l-i^ + y*M;_;b-2- xh + v-1,2- yfKo + i/t; 'J XI. 2 g) fcjf&ftl 
li&T— Ifefld^U 3 tffco -©SM©5 mlf o££10 ml ©x? 

y -^K^TL/Co *ti?tiK3 M h 'J *AzK»fft (2.5 ml) „ i?xf;k 

x-tM20 ml) ZlNz.T, tfrffi L^M£^l>#]$ (3500 rpm, 8#) K«fc!5£ 
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Ifti&L/Co B£aI«Utt^Kaig?tt£S 'J #7 7^1/* -(0/22 /KnOTttifiLfcgU 
?f^MLT^IS^fe(1.0 g) ^#/:o #ft£tt®E^b^Kjg5S0#i:£O. 
I I M (pH 9.0) 362 nra {Cfclt ^PR^^^o'^T^fiL/ci 

4. 8% (f/W) Tfcofc„ 
#]36 : ft ;U#*->^ ^^x^T. K -7 > ^ U T^=i -;l/-Gly-Glv-Phe-Gly-NH-A'(A 
-NH 2 =DX-8951)©£j& 

#iJ32Tl#/cft;U#* W f;l/f+7 h ? >tf U 7;l/3-;K5 h •Jxf-;U7> : &- 
7Ai£(1.2.g). WN-^yf;^^7; K(90 ml) &jS?S-&fc 0 ^©'j§ttHv h 
i;xf;P7; > (0.056 ml) <t 3'-N-(Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =DX-8951) 
© h U 7;U*nft»t£ (168 mg) ©N, N-S? J f-;l/*;UA 7 S K.(30 ml) 1 
- x h + ->ft;l/^-^-2- x h*->-l,2- yt Ko + i/*y 'J XL 2 g) £JR2fcbD 
££T—!fea#LttJ&<&I*J£3-£;fco :©SM©5 ml-?o£&10 ml ©x* 
y -;l/t{C^TL/Co -en^'n(c3 M *frffc* h 'J C AtKS* (2.5 ml) , yxf;l/ 
x-xM20.ml) «x.Ts #r (±S LfcttR*j&l>#1JI (3500 rpm, 8#) K«fcOH 
to/; 0 C©fc«£0.5 H #!fcKlwigJI?U 7jc^T0. 1 H zKIMt-*- h U ^A7«T' 
pH 9 irL/Co W6nfc7K»«*^' f 'i'*vy^^-3l8l*fflt^Pfi^ajft^C.J:») 
JftjfiLfco 'Jt°77^f — (0. 22 ^m)T«L/c^s 

1 M h UX^W (pH 9.0) + T© 362 nm' KfcMJSlgbftKKg-^T^MUfct 
C^' 5. 9SS (W/f) T*ofc 0 

$|37 : ft ->y f jl/f^X h 5 'J 7;1^-;U-Gly-Gly-Phe-Gly-NH-A'(A 

-NH 2 =PX-8951)©^ 
^T^JH^^^f^f+X h7># l J7;l/3-;KZ) h Ux^;U7>*x 

7AJg(1.5 g) HN-i?>f;^^7; K(90 ml) -©Stt^ h 

ijxf ;l/7; > CO. 07 ml) £3'-N-(Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =DX-8951) 
© M 7;U*DftK*g (210 mg) ©N,N-i?y f;l/*;l/A7 ^ K(40 ml) jgf&. 1- 
x h + ->ft;l/^x;U-2- x|.+H,2- Kn*->+y 'J XI. 5 g) SrJB&Jn*^ 

40 



WO 97/46260 





PCT/JP97/01914 



fr^lzlfcTLtZo *tl?tiM M mti- V U ATkJgifc (2.5 ml) „ i?xf-;l/x- 
rM20 ml) £iJD;iT, tffiti LfcflaK*jS'C^ai (3500 rpm, 8#) .J;«k f?llA6/c 0 
C©fcfc»£0.5 M &itzkK&8?U 7j<^T0. 1 M TkBMt* H 'J $ AzKJgfcT pH 

JR*ii«L/j:i^aStt*^ 'J#7 7-r;U*-(0.22 jt/m)TML«. 
l£^LT^IB{b^tl(1.3 g) £*#/c> WioEl^ftilOti^O.l M 
h 'J x»t (pH 9.0) tt© 362 nm C ^.McSo'l t Lfc i : 5x 
4.6*! (W/ff) Tfcofco 

0d38.: Boc-Gly-Gly-Phe-Gly-NH-A (A-NH £ =DW-8286) ©£$ 

Boc-Gly-Gly-Phe-Gly (42 mg) fccktfN-t Kn*->7^->>'f ; K (12 mg) £ 
N,N-i>y f^^^AT $ K (2 ml) I'CjgftlU 4 "Ctcftip LfcgU N.N'- ^ •> * o 
^+->;u*;u**y^ i K(22 mg) % : MulKo c: o&ftfcTIBS; : ■ 



TS^ftMb^tl C(ls,9s)-1-T $ 7-5- ?nn-9- x*;i/-2,3- yt Kn-9- 
W Kn*->1H, 12H-^>7'[de] t°5>y [3',4':6,7] -f > K 'J v> y [1, 2-b] */'J 
>-10, 13(9H, 15H)- ' -^^>: Df-8286]Oigilig(50 mg) £ h'Jxf^T; XO-01 

ml) ^Sil/fcN I N-y^fM^i»7.; K (6 ml) i&ft£iflI*.-Cx MUX. H 
^Tl6B#P B im#Ltt#££j££tf/c 0 d©£(fr«£«Ef£@U "> U * 

*7A?D7K77^ - (*§&$ : 0. 5% fflSttttfi? 9uujt?>:J9S- 
;U=10: l&ft) TffifJKLT®E'fb^tt(27 mg) £ftfc 0 . 
^-NMRCCDClg) 5 : 8.10-8.20 (br, 1H), 7.95-8.05 (br, 1H), 7.70-7.80 (br, 2H), 

7.5.0-7.60 (br, 1H), 7.40-7.50 (br, 1H), 7.10-7.25 (m, 5H), 7.05-7.15 (br, 1H), 




O OH 
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5.85-5.95 (br, 1H), 5.50-5.60 (br. 1H), 5.40-5.50 (m, 1H), 5.25-5. 35 (in, 1H), 

5.05-5.15 (m,lH), 4.90-5.00 Cm, 1H), 4.70-4.80 (br, 1H), 4.10-4.25 (br, 2H), 
.3.60-3.90 (m,4H),- 3.10-3.40 (m, 3H), 2-95-3.05 (br, 1H), 2.15-2.30 (br, 1H), 

1.75-1.90 (br,2H), 1.39 (s, 9H), 0.80-1.00 (m, 3H). 
#J39 : ijJU^^-i// f-^r^x h 7 >ff D T JU 3 -;t/-GlY-Glv-Phe-Glv-NH-A' (A 
-NH 2 =DW-8286)©-£J5fc 
ffll24TW^:*^*"+->> frrt'-r*;* h 7 'J 7 =>-;!>© h "J xf;l^7 

(175 mg) *N,N-^>f-;l/*;UA7 i KC20 ml) ''izmMZiklz. ZCb&m^ 
^J38Tl#t.n/c3'-N-(Boc-Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =DI-8286) (27 mg)fr£ 
#|J4 t nWkOjj&Tmoc ItLXm^tlZ 3'-N-(Gly-Gly-Phe-Gly)-NH-A© h U 7 
^*-oftS61g(29 mg). i h 'J xf^j; >(9jul)©N,N-y> f-;U*;l/A7 S K (5 

ml) 1-x h*->*;U?K-;l/-2- ^ h + ->-i, 2- ^bF'D + y + ; D > (175 

mg) iiST-fta^u^^iE^to -®sis«©5 mi-ro^ 

iS-10 ml ©^* 7 -Jl/ti:ITL/:o £ft£3 H i&4t1- b 'J * A 7 K^ (2. 5 ml) 
N C?x^;bi-x;K20 ml) £2jD;iT, flr-ft t /cftl££jg>i>#8t (3500 rpm, 8 
#) i^ 'jtto tc ;:©flaK£0.5 M A^tK^^IRU zk&TO. I M TkiKfc^ h 'J 

•5A7jc»ttT ph 9 t Ltz 0 mt>titz7}(.mm&'<'( v ?*-3o js^ffl^fcis^ 

»3fl^«kt)lft*gL/fc„ = .'J ^7 7 ^ ;^ -(0. 22 urn) 

Timitz&, ffi&fmbxm&it'kfa (135 mg) ^t^s-o. 1 h &rb 

* h U * A GPC (#7 A : 17- TSK Gel PW-4000XL, : 
0. 1M NaCU « : 0.8 ml/min ) T##r L/cfeJjl. Sl>'*MloMSK«^ 
(0.1 M h Ph 9.0^ 99 0g/jnl) £*n*'fteil4.Rtf 015 

ic^to #<h£%©S^k£#«©^l:{^ 0.1 M h 'J ( P H 9.0) *T 

© 362 nni (=:*>l^ 5MSi:lo'l>T^iU: t Z 5. 6. IX (W/W) T&r>tz 0 
^J40 : 3'-N-CBoc-Gly-Gly-Phe-Gly)-NH-A (A-NHg =DW-8089)©^fi!c 

Boc-Gly-Gly-Phe-Gly (163 mg) J: tfN- 1 Kn'*->7^ ->>>f 5 K(45 mg) £N, 
N-yyfMJl/AT; K(10 ml) i:g||L, 4*CKftipLfc^ N. N'-vi/^p^ 
*->;U*7;U#-;M ~ K(79 mg) £ttLfc 0 c©Mi:TIBO^ : 
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■C&£tlZ4t&® [(ls,9s)-l-7 S y-9- ifW,3- -^t }'D-9- /N^ F'D + y 
-lH,12H-^>'/[de]e7y.[3',4 , :6,7] -< > K 'J 7 [1, 2-b] *y U >-10, 13C9H, 
15H)- DW-8089]© h ->;UBIig (170 mg) tF'Jxf^T; > (0.054 ml) 

ML/;NJ-y^f;l/*;l/A7; K (30 ml) *gjK£j&n*..T\ MfFK^T— 
Ltt # bSlE^tfc. c ©MJ»£MEf£@ U B££ -> 'J * y juij ? u 
y- nv - : 0. 5XBHK*"trif-:>? ony * > : / 9 J -;u = 94 : 

6M) T'ilLtilB^i (100 mg) 

*H-NMR (DMSO-dg)fi: 8.51 (d, 1H, J=8. 5Hz), 8.41 (t, 1H, J=5. 6Hz), 8. 29 (s, 1H), 
8.17 (d, 1H, J=8. 0Hz), 8. 03 (d, 1H, J=8. 0Hz), 7.90 (dd, 1H, J =4. 8, 5. 6Hz), 7.79 
(t, 1H, J=5. 6Hz), 7.53 (d. 1H, J=7. 2Hz), 7.36 (s, 1H), 7.13-7.25 (ra, 5H), 6.94 
-6.95 (m, 1H), 5. 60-5. 63 . Cm, 1H), 5.36-5.47 (in. 2H). 5.21-5.30 (m, 2H), 4.42 
-4.47 On, 1H), 3.63-3.96 On, 3H), 3. 51-3. 59 (m, 3H), 3.31-3.40 (m, 1H), 3. 09 
-3.21 On, 1H), 3.02 (dd, 1H, J=4. 8, 13. 5Hz), 2.76-2.81 (m, 1H), 2. 13-2. 17 (m, 
2H), 1.85-1.90 On, 2H), 1.37 (s, 9H), 0.89 (t, 3H, J=8. 0Hz). 
Mass (FAB); m/e 822 (M+l) 

0J41 : ^^^ fKtXf7>^J 7;UJ-;U-GlY-Gly-Phe-Glv-NH-A'(A 
-NH 2 =Dff-8089)©-£fi!<; 

$Ai£(1.6g) HN-i?>fM;l/A7; K(60 ml) izmffl£-£tz 0 CCgffijr, 
^iJ40T#bn/c3 , -N-(Boc-Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =Df-8089) (200 mg) 
fr£0H tmmv-fi&Tmoc ftLT#£ft5 3'-N-(Gly-Gly-Phe-Gly)-NH-A© h 
'J 7 Jljr'vWfiSki&t h U x^;l/7 = >(0. 07 ml) HN-v7fM^A7; K(20 
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D + ->+y 'J XI. 6 g) fcli&in*^ SfiT-Bfe«ti$Ltt^^l£:*^o c©s 
jStt®5 ml-fo£#10 ml Oi^-)^i:ITLto *ft**ftic3 H £*b* h 'J 
£A7jcJ&ift (2.5 ml) . i?xf-;Ux-x;K25 ml) £iD;LT, tffffi Lfcit»£S'l> 
#31 (2500 rpm, 8 ft). K«k O&i&fco :fi*x^-K»U:i. 
-&jS?U 3 M ifrffc* h <J ^A7jcM(20 ml) fcill*.. 0. 1 H tRM^ h U AtKS 
mX' pH 9 (rliSU/c 0 d©Jg££A>l , *vy ?*-10 K*ffll^Pfi^ita^tC«fc 
*)K*l'Lfco MHl/il^Mt^; 'J *°7 7 4 -(0. 22 //m)TML*: 

/Ifel^LTHE^t) (1. 20 g) fcftfco #fl:£-»0. 1 M i£>fk± 
jJc8il£K»fS?&. GPC (*7i:IV- TSK Gel PW-4000XU ^ : 0. 1M NaCU 
: 0.8 ml/min) T ##r l^c&H. ^J>'*^^©^^Mx^^ h ;U (0. 
1 M HJxMffif&, pH 9.0, 0.26 mg/ml) £^ft^ftiai6;&tf|117i^-r o M£\ 
|OgI^«|fflti^0.1 H h 'JXW (pH 9.0) 4>T© 362 nm frfctf 
SMl^^t^it^i ^v 5. 0% (W/W) T$.o/c 0 
fiJ42 : Trt'-Gly-Gl y-Phe-Gly-OH© £-J& 

Trt-Gly-Gly-Phe-Gly-OBzl (670 mg) „ 10X Pd-C (100mg)*><fctf ^KT >*-0 
A (200 mg) £DMF (5 mD + iCfln^ 3B#H«J$Lfc 0 U ftift&M 

> * > : ^ * y 8 : 1 -Cffi«LTglia^% (300 mg) £*#/c 0 

^-NMRCCDgOD) <5 : 7.16-7.45 (m,20H), 4. 66 (dd, 1H, J=9 : 8, 5. 4Hz), 3.93 (d, 
1H, J=16. 6Hz), 3.80 (d, 1H, J=17. 6Hz), 3. 78 (d, 1H, J=16- 6Hz>, 3.68 (d, 1H, J=17. 
1Hz), 3.23 (dd, 1H,J=14. 2, 5. 4Hz), 2-90 (d, 1H, J=13. 7Hz), 2.90 (s, 1H). 
0J43 : 3'-N-(Glv-Glv-Phe-Glv)-DXRi&l^©-£Efc 
Trt-Gly-Gly-Phe-Gly-OH (100 mg) ' *> «fc tfN- 1 Ko + ->7. ? •> W $ K(22 mg) 
£DMF (4 ml) C^frU zk&TN.N'- i?->^n^i/WM;y-f $ K(40 mg) 
*M4 , CT2l^iaaj$Lfco C©«{CN-y ij > (0.019 ml) £ K 

*V;Hf->XDXR) 4g»*£(92 mg) ^^PL/cDMF (20 ml) Jg#£Jn>LT\ 4 XT' 
16B#HIJSi#L;fc„ c©£j£&£«ffiKHU ggjgfc > U 77 v a ? □ ■? b 
7 4- (igUitt : -^nD/^ -J *y-;U = 2 0 : 1 TfiHKLfco & 
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S>ftfcft£«ftj£ 75*ft» 1 ml C&JBU lWjflfc. tK (20 ml)£fl|]*.T0r 

itiL*:@fc*atiSLTifc^ att*a»<e*LTx ft£*ifci&*£zK (5 mi) <:*g 

frLfco Cl©J&Jfc£AG-lX8 (CI" S) *7.MCj1U zkTi&iBLfc^ -^dd^ 

7kl*«fef£«iUT> HE<b£$)(40 mg) *f*fc c 
^H-NMR(CDgOD) 8 : 7.95 (d, 1H, J=7. 3Hz), 7.82 (t, 1H, J=7. 8Hz), 7.54 .(d, 1H. 
J=8. 3Hz), 7. 16-7. 26 (m, 5H), 5. 43 (d, 1H, J=3. 4Hz), 5. 14 (br, 1H), 4. 72 (s, 2H), 

4.42 (dd,lH.J=8.3.6.8Hz), 4. 30 (q, 1H, J=6. 8Hz), 4. 14-4. 18 (m, 1H), 4.03 (d, 
1H, J=16. 6Hz), 4.02 (s, 3H), 3.86 (d, 1H, J=18. 5Hz), 3.83 (d. 1H, J=17. 1Hz), 3. ' 
75 (d,lH,J=16. 1Hz), 3.73 (d, 1H, J=16.1Hz), 3. 62 (br, 1H), 3.58 Cd. 1H, J=16. 
BHz), 3-10-3.15 (m. 2H), .3.00 (d, 1H, J=18. 6Hz), 2. 94 (dd, 1H, J=14. 2, 8. 8Hz), 

2.38 (d, 1H, J=14. 2Hz), 2.18 (dd. 1H, J=14. 2, 4. 4Hz), 1.94-2.00 (m. 1H), 1. 71 

(dd, 1H, J=12.7,4. 4Hz), 1.28 (d, 3H, J=6. 3Hz). 
#J44 : i3J\stf*-sJ ?jUt*X h y U 7^3 -^-Gly-Gly-Phe-Gly-DXR©£j& 
^24TWfe*;U>K*->y f^f^rX h7>^'J 7;^-;l/©t h ] ) 0 5 

g) *mi5tmm®-]5 ; &~c v i ) t g) icg&Lfcsu c 

© 400 mg HN-yyf^/l/AT; K(24 ml) KjgJffStffco 3' 
-N-(Gly-Gly-Phe-Gly)-DXR©&^i£(76 mg) OM-^yf^M7; K(24 ml) 
hiJxf;l/7;>(24 jt/l)s l-x^y*^t:-H- xK*->-l, 2- i> 
tKn + i/#y'J> (400 mg) gfiT— fflSffiLtefrbEL\&Z-£iz ? 

:o££«05 ml-fo£&10 ml cx^-ibti;»Tb/;„ Cl;taK3 M tg-ft^- h 
U^AtK^ (2.5 ml) . ?xf-;l,x— r;K20 ml)^jDx.T> tffffi LfcttflRfciS. 
'L^^i (3500 rpm, 8#) lU^lW:, C©tt»«-0. 5 M £&7jci::iglSU 

' £ U # T 7 4 ^ * - (0. 22 0 m) T-M L , L T SUB-ffc^ (40 mg) 

*#^o-*^%*0.1 H *g-fb^ b 'J^A7Wt:»> GPC (*7A:f7- 
TSK Gel PW-4000XU S$ : 0. 1M NaCk ftEil : 0.8 ml/min ) T#t/r L/cMJjl. 
S^-ft^O^lftiRJR^^^-h^ (0.01 Mb 'J pH 7.4s 36 fig; 

ml") £*ft-Fftl218&tf 1219(^1- 0 ^^©E^ft^^©^*!** PBS 
(pH 7.4)«t>-C© 480 nra • KfcM* SKftfiKg-^TfclLrt: <t C5> 6. OX (W/f) 
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#j45 : ^;i/^-»f;i/ft7 h 7 > # D tj^^-jucd b 'J xf^rvt-^Ail 

r*X h5>T150 (20 g> 7 7 ^^7m ¥^^4 150K ) £0.1 H gftft 
ftffift (pH 5.5* 2000 il)i:g|U ifia^fRt h (66.0 g) ©tKJ§»[ 
(2000 ml) fcflnx-fco MLV [ c^^4 , €T'10B^m^L/cm, x^u>^'J^-;U 
(14.0 ml) £im>U -ifettftL*:,, £l£#£7jc&T.T8 M 7jcBffc7- I* 'J."$ A7jcgtt 
£ffli^TpH£7.5 tclBSUfco 7jt3fr(b**St* HJ *A (28 g) «-Jfl^T*jS?Ufc 
^T-Bfe»L/c 0 £j£#£*k#LT. ftSfcT pH 5.5 KSHSU 4°CT1 

500 mltZ-mifcLX®®. 1 £#/c 0 JgljfC x + X ^7>T110 (20 g) Koi*T±K- 
©-a©»ft£m> »«2£ftfc 0 <t&8 2£iB£U S^S«©pH*3.. 

0 iU 40 o CT4B#^-l' b L/c^ pH£ 7 KiBK .LTffi^fllS tltf 
+ x h 7 'J 7;l^-^£'a4 J ig$£t#/c 0 «/ ? x-30 

^^Tvs-^^-v y ^X-5M£ffl^T«L/c^, /IMHf*X h?>^U 7 
;l/3-;K4.6g). ^fc. - ©^K©7HP* Cf^M. ^7>S$) M\ 17K 

;of+Xh7>t°'J7^3-;K2.5 g) 7jcgtffc* M SA. (17.5 g) £7k 
(75 ml) K&frLtfte>ttS7k&JfcKira^ SfiT^j!?_$#fco -©M^JcftT 
Z'^JtaJmW (25 g) *in*T-fc#"£-t»:fc^ MTT20l$IH!KJ£Stffco -© 
S^£»T'pH£ 9 KBHSLfcgL '<-f y 9 *-5Jg£JB^fcffittiftja&K «fc 

-h 5 >tf u 7^=1-^©^ h y >7 A*g(4.0 g) £?#/Co c©tt®©^fi (^uat 

:©*M^->>f;l/f+7 h 5 "J 7^3-^©^ h 'J tf Ai<=(3.7 g) £7k 
fc&JBU Bio-Rad AG 50W-X2 (200-400 ■/ y>*s H + M) *7ii:®^ *KT 
J§fcBl/fco C©i§fflttJw b 'Jxf ;l/7 $ > (5.8 ml) £iJD;lfcSK ?fj&f£ji LTH 
E<b£&(4.4 g) 
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$J46 : ft ->y f-Jl?** h7>^U 7^3 -;l/-Clv-GlY-GlY-Phe-NH-A'(A 

-NH 2 =DX-8951)©£/& 

#iJ45Ti#btlfc77;U**->; t h 5 >tf 'J7;^-M h 'J x^;U7 > 

^?At°(4.4 g) ^,N-i?>fM;l/A7; K (300 ml) l^i$^/: c C(Dg 
h iJx^;U7 S >(0. 19 ml) £3'-N-(Gly-Gly-Gly-Phe)-NH-A (A-NH 2 =J)X 
-8951)© K 'J 7;U:*Dft»£ (580 mg) fc^frN.N-^,/ f-;l/*;UA7 i K (45 ml) 
Sttx 1-i h * -> * ;U"tK-;1/t2- ih + H2- 'J t K n + •> * 7 'J > (4. 4 g) 

■IMb* h U «7 A PH 10fCpSL/c^. 5 ml-fo££25 ml ©x*y 

fitfSTL/c 0 :ni:3 M mti- -h (1ml) > yif/H-f;!/ (5 

ml) *JPAT N (3500 rpm, 8#) KiOfci&fco -©it 

U igflrJi (X^? h;l/#7U ii v b*7fr?m 6000-8000) 
UT^ fcfcTkKttLTittfrU 2«frt«*5 'J #77 ^ ;U*-(0.22 //nOTMiL/c 
&£8*UT«i£ft£<&(3.4 g) £*§fc 0 ^^©E&fb^'Bjgi*©^** 
0.1 h 'JXW (pH 9.0) + T© 362 nm K&VZWLltmK&rJ^Zfcmitit' 
Cl£ v 4.6X (W/f) T*ofc„ 

#J47 : a - y f-^ft ;t/#* •> t f-^r *X h 7 >ff 'J 7^ => -;l/-Gly-Glv-Gly-Phe 
-NH-A'(A-NH 2 =DX-8951)©£j& 
W5T^t>tLfcx b 5 >+> U 7^3 -;K2 g) £ N 7kBKb<*- h D -7 A (14 

g) **K(60 mi) «cig^L/Ti»e»n*7K»jft^ini^N MTj&js?*-£fc 0 -©*£ 

$K7X#TT-a -7'o*7°u t°*>iK19 ml) £in;LTj£fl?£ tffcgU SfiT?18 
B#IH!£l&S-e-fco -©RlM.£MT- pH 8 i:ilL/;t, /<>f x-50 

a f-;U*;UsK+->> f-;l/r* X h 7 U 7^3-^©^- h 'J 7 (2.95 

g) -®w©^a 7°^7>^m) 45K-c*r>fco 

Wfi&lbK. *9©a f- ;b 77 ;U f-Mbk«\ *^?K + ->^ f-^-r** h 

fjl/f+7, h7>Jp'J 7>3-;U©* h'J 1 ) At£©7.Rzg?&£ Bio-Rad AG 50ff-X 
2 (H + M) 77.5 AKtfU 3lafitt£&£l£iSILTl4*4i: Lxm^fz 0 zcom^f^ 
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UTO. 1 N ifiK-CttjeUfco f#ft©$SM£ s mg N 0. 1 N jjcSMfc* h 'J SA 
#i&iK©jj>r£jft*!l*£ a (ml) . 0. 1 N 4gl?©i«£*£ b (ml) £ L N a-/f-;l/ 

13. 4(a-b)/[s-7. 2(a-b)] cD^tc J: (}#i£>fco ^Oila 
->f;l/*;l/#+i/yf;HbSli0.8 T*-)t, 

(2.2 g) £7kC*gPU Bio-RadAG 50W-X2 (200-400 > v H + ID *7A 

(E& 44 mnu 210 nnn)K©-tK 7K"C^tH Ufc„ C©^{±iffi(- h ijxf-^r^ 
> (4 ml) £iD*.fc8L «iLTa f-;U:fr;M?*->> ^l/r + x h 7 
ij 7;l/=J-;U© h U xf;i/j >^^^ Ai£ (2. 69 g) £?#/c 0 

>^x-}Aia (2.68 g) 4N,N : y/f;^;l/A7; K(60 ml) K&fff-Cfco C©fg 
JfcJ^ 0J2 <t|^1ilC^L^3'-N-(Boc-Gly-Gly-Gly-Phe)-NH-A (A-NH 2 =DX-8951) 
(350 mg) frbmittm&a'fi&'Vmoc teLT#e>tt*3'-N-(Gly-Gly-Gly-Phe) 
-NH-A © h U. 7;U^"of^®ig<t > ijxf ;l/7'i > (0.116 ml) £N, N--^> 
-A7; K (10 ml) KigfrLTWS>ft*&iftx l-xh + ^^l/*';H- xh + -> 
-1,2- $>h Kn*->+; 'J > (2.68 g) *N, N-i>> f;l/*;l//»7 5 K(10 ml) jcjg 

$C3 M i&lti- h 'J A7K§tt(40 ml) £in?U 6 ml-f o£&30 ml ©x^ y 
efKiSTLfco *tt€ftK3 H mti- V D A7jc»tt- (l ml) , ^x^;l/x-x;U 
(5 ml) £iDx.T. t/rft Lfcffl£ili|>#gt (3500 rpm, 8#) {C«t*)^J6fc 0 d 
©£fcl££7-fcr h >T'»L/c^ N zki;:*g8?U 3 M ffi-fk^ h V * ATKSttd'O ml) 
0. I M TKBMb* h U pH 9 KiSSfrU 37°CT 1 WIL 

fco ^x-10 mzm^tMmm&izjLtoifoi&Ltzo ig£ 

m&n&fa (2. 15 g) ^b^^o. 1 m h -j $ ^mm^mm^ 

GPC (* v A : JR V - TSK Gel PW-4000XU « : 0. IN NaCU : 0. 8 ml 
min ) T#tfrUfc*&£* Xtf#{b£$©£tt»!»J|JU^ h ;u (0. 1 M h U Xftffi 
M, pH 9.0, 0.21 mg/ inl)£*ft*'ft|g20:fc<fctfei21K:jjrf<> ^it^%omMit% 
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^^©SJfcfcO. 1 M h yxttWiK (pH 9.0) *!?© 362 no IC 
^OTSiLfctC5> 5.951! (W/W) T£>^fc 0 

#|J48 : 3'-N-(Gly-Phe-Gly)-NH-A (A-NHg =DX-8951) h 'J 7 aftK^©^JiE 

Phe-Gly-OBzl©p-h^x>*;l/*;/|Jrt£ (3.06 g) . Boc-Gly-OH (1.10 g) . N 
-t Kn + ->7^ ->>^ i K (941 ng) > N-/ f-7Ut;U7 * JJ > (0.725 ml) . N, 
N-^^MwI/AT; K(40 ml) 4 °Cll#£p N, N ' - ^v^d'n 

*->;l/a;l/**SM S K (1.56 g) ^iD^/c 0 gfiT— lft!JlJ$Ltt*<t)Kl5$-a-fc^ 

y^ony : /^y-;l/ = 98: 2M) Tfl| IK LTBoc-Gly-Phe-Gly-OBzl (1. 
93 g) *»fc 0 

^-NMR (DMS0-d 6 )5: 8.52 (dd, 1H, J=5. 6, 6. 4Hz), 7. 97 (d, 1H, J =8. 8Hz), 7.30- 
7.39 (m, 5H), 7.15-7.26 (m,5H), 6.83 (t, 1H, J=5. 6Hz), 5.14 (s, 1H), 4.52-4. 
57 On, 1H), 3.87-3.96 (m,2H), 3. 57 (dd, 1H, J=5. 6, 16. 7Hz), 3.43 (dd, 1H, J=5. 
6, 16. 7Hz), 3.01 (dd, 1H, J=4. 8, 14. 3Hz), 2.77 (dd, 1H, J=5. 6, 14. 3Hz), 1.37 (s, 
9H). 

'H£ftfcBoc-Gly-Phe-Gly-OBzl (1.78 g) £ftlfci*M60 ml) C^SIU 5% 

-pd-c (i.8 g) #£t\ 2immmmftLtz 0 tt«jE*»*u s^^e^u 

Boc-Gly-Phe-Gly-OH (1.41 g) „ 

! H-NMR (DMS0-d 6 )5: 8.35 (t, 1H, J=5. 6Hz). 7.94 (d, 1H, J=8. 8Hz), 7.15-7.26 
(m,5H), 6.85 (dd, 1H. J=5. 6, 6. 4Hz), .4. 52-4. 58 (m, 1H), 3.76 (d, 2H, J=5. 6Hz), 
3. 56 (dd, 1H, J=6. 4, 16, 7Hz), 3. 43 (dd, 1H, J=5. 6, 16. 7Hz), 3. 03 (dd, 1H, J=5. 0, 
13.5Hz), 2.79 (dd, 1H, J=9. 5, 13. 5Hz), 1.37 (s,9H). . 
±Tl#£tl^Boc-Gly-Phe-Gly-OH (500 nig) *J«kttN-h Kb* •>:* * •> W $ K 
(161 mg) aN-^yfWA7; K(10 ml) i:|j|Lto ZtDfetfUZ DX-8951 
©y * >>Ol/* >KtS (530 mg) t h U xf;l/7 i > (0. 146 ml) £*gft?L/cN, 
N-yyWwl/A7; K(50 ml) ^^Jn^.Ts 4 "Cilftip N.N'- 

I K (268 mg) £iHJ;iT, I)tTi:ISt'-Wb^^t) 

* - \ tfj -;U = 96 : 4 Tffif* LT3'-N-(Boc 

49 



PCT/JP97/01914 

-Gly-Phe-Gly)-NH-A (A-NH 2 =DX-8951) (1013 mg) 

*H-NMR (DMSO-dg)S: 8.39 (d, 1H. J=8. 0Hz), 8.34 (t, 1H, J=5. 6Hz), 7.98 (d, 1H, 
J=7.2Hz), 7.78 (d, 1H, J=10. 3Hz), 7.33 (s, 1H), 7. 13-7. 24 (m,5H), 6.80 (dd, 
1H, J=5. 6, 6.4Hz), 5. 55-5. 61 Cm, 1H), 5.44 (d, 1H, J=16. OHz), 5.41 (d, 1H, J=16. 
OHz), 5. 25 (s, 2H). 4. 43-4. 46 (m, 1H), 3. 69-3. 79 On, 2H), 3. 50 (dd, 1H, J=5. 6, 
16.7Hz), 3. 41 (dd, 1H, J=5. 6, 16. 7Hz). 3.16-3.19 (ra. 2H), 2.98 (dd, 1H, J=4. 8. 
14.3Hz), 2. 79 (dd, lH,J=9,-5, 14.3Hz), 2.41 (s, 3H), 2.19-2.25 (m, 1H), 2.10- 
2.15 On.lH), 1.82-1.90 (m, 2H), 1.35 (s, 9H), 0.88 (t, 3H, J=8. OHz). 
Mass (FAB); m/e 797 (M+l) 

f#£n^3'-N-(Boc-Gly-Phe-Gly)-NH-A (A-NHg =DX-8951) (100 mg) £ h 'J 7 )V 
*nR» (3 ml) irgfrU 1IWIU. &$£®*U >*/-;K30ml) 
T#ffi*2Ms x^y-;K30 ml) 2 ®?f^ fcgu 

#LTs mMk£>%!)M mg) £*#/c 0 

! H-NMR (DMSO-dg)<5: 8.52-8.62 (m, 1H), 7.94 (s, 3H), 7. 79 (t, 1H, J=ll. 1Hz), 
7.34 (s, 1H), 7.15-7.27 (m,5H), 6.52 (s, 1H), 5.57-5:61 (m, 1H), 5.36-5.46 
(m,2H), 5.24 (s, 2H), . 4. 66-4. 70 (m, 1H), 3. 69-3. 81 (m, 2H), 3. 61-3. 68(m, 1H), 
3. 40-3. 47 (m, 1H), 3. 15-3. 23 (m, 1H), 3. 01 (dd, 1H, J=4, 0, 13. 5Hz), 2. 77 (dd, 

1H, J=9.5, 13.5Hz), 2.12-2.23 (m,2H), 1.81-1.91 (m, 2H), 0.89 (t, 3H, J=7. 2Hz): 

Mass (FAB); m/e 697 (M+l) 

#J49 : 3'-N-(Phe-Gly)-NH-A (A-NHg =DX-8951) h U 7 Jl*nmmt&<D&J$, 

Boc-Phe-Gly(771 mg) fcefctfN-t F'o^i/X^ ->>^f ^ K (300 mg) £N,N-v> 
J ^)V*s)\,J*7 i K(10 ml) C^I?L/c 0 C©*g$fC DX-8951 ®/ ? >XJl*> 
^(1058 mg) £ h ijx^7 $ > (0.293 ml) L/cN, N-v^ f;l/*M7 

; K(50 ml) femZI&TLT, 4°CC^iPL^^, N.N'- v> ^ )lt> jltfi? 

■i I K (494 rag) £jfjQ;LT. ^T^^T-BA!ir#L/j:^t>Mfc^-tt/c 0 c©£ 

oo^>:^; -;U = 98 : 2 "CWBL LT3'-N-(Boc-Phe-Gly)-NH-A (A 
-NH 2 =DX-8951)(1.20 g)^?#/Co 
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! H-NMR (DMS0-dg)<5: 8.29 (d, 1H, J=8. 0Hz), 8.21 (t, 1H, J=4. 8Hz), 7.76 (d, 1H, 
J=10.3Hz), 7.32 (s, 1H), 7.13-7.25 (m, 5H), 6.92 (d, 1H, J=7. 2Hz), 6.49 (s, 1H), 
5. 56-5. 61 On, 1H), 5. 44 (d, 1H, J=15. 9Hz), 5. 38 (d, 1H, J=15. 9Hz), 5. 25 (s, 2H), 
4. 08-4. 12 (id, 1H) ( . 3. 78 (d, 1H, J=4. 8Hz), 3. 16-3. 25 (m, 2H), 2. 99 (dd, 1H, J= 
4.0, 13.5Hz), 2.72 (dd, 1H. J=10. 3, 13. 5Hz), 2.40 (s, 3H), 2.09-2.35 (m, 2H), 
1.80-1.91 (in, 2H), 1.16 (s, 9H), 0.88 (t, 3H, J=8. 0Hz). 
Mass (FAB); m/e 741 (M+l) 

±T#£ft/c3'-N-(Boc-Phe-Gly)-NH-A (170 mg)£ h U 7^^d^ (4 ml) 
K»frU lSfrifttU: 0 «£®£U >*/-M10 ml) T#**2IU x 
*V-M10 ml) T##£2|lfTofc&, Sil^x-f;l/TiSttLT, W£.fc&% 
(100 mg) Z&Ko . 
^H-NMR (DMSO-d 6 )<5: 8.88 (t, 1H, J =4. 8Hz), 8.68 (d, 1H, J=8. 7Hz), 8. 05-8. 15 
(m, 3H), 7. 79 (d. 1H, J=ll. 1Hz), 7.26-7.36 (m, 5H), 6- 52 (d, 1H, J=7. 2Hz), 5.57 
-5.62 (m, 1H), 5.43 (d, 1H, J=15. 9Hz), 5.38 (d, 1H, J=15. 9Hz), 5.19-5.28 (m, 1H), 
4.10-4.18 (m, 1H), 3.93 (dd, 1H, J =4. 8, 16. 7Hz), 3.82 (dd, 1H, J =4. 8, 16. 7Hz), 
3.17-3.24 (m.2H), 3.14 (dd, 1H, J=4. 8, 13. 5Hz), 2. 95 (dd, 1H, J=8. 0, 13. 5Hz), 
2.42 (s, 3H), 2.14-2.25 (m, 2H), 1. 83-1. 91. (m. 2H-), 0.89 (t, 3H, J=8. 0Hz). 
Mass (FAB); m/e 640 (M+l) 

$J50 : 3'-N-Gly-NH-A (A 7 NH 2 =DX-8951)-> U 7;l>:t oftfl|i£©£jj£ 

DX-5981 O/ 9 >yUU* (530 mg) t V ') if^7 = >(0. 28 ml) £N, 

N-y>fM;l/A7; K(10 ml) ICjgjRU 4°CIC#£PL^^ Boc-Gly ON-t K 
o**>X?->W S Kx^f;l/ (327 mg) fclinfcfco 5S3tTf:Sfi-C— tftttf^Utt 

?7 <<- (feftm : V9uu/9> : >>/-;l/ = 98: 2»«) TftKLTS'-N 
- (Boc-Gly) -NH-A (A-NH 2 =DX-8951) (500 mg) £?#fco 

^H-NMR (DMS0-d 6 )5: 8.38 (d, 1H, J=8. 3Hz), 7. 77 (d, 1H, J=10. 7Hz), 7.31 (s, 
1H), 6. 89-6. 91 (m, 1H), 6. 49 (s, 1H), 5. 55-5. 59 (m, 1H), 5. 45 (d, 1H, J=16. 1Hz), 
5.38 (d, 1H, J=16. 1Hz), 5.27 (d, 1H, J=19. 0Hz), 5.18 (d, 1H, J=19. 0Hz), 3.50- 
3.62 On,2H), 3.15-3.19 (m, 2H), 2.41 (s, 3H), 2.18-2.24 Cm, 1H), 2.08-2.12 
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(m.lH), 1.81-1.91 (a,2H), 1.31 (s,9H), 0.87 (t, 3H, J=8. 0Hz). 
Mass (FAB); m/e 593 (M+l) 

±T&£ftfc3'-N-(Boc-Gly)-NH-A (100 mg)£ h D 7J]s*aWfik '(2 ml) izfein 
U lllltl/:. i#®£^*U SfiS-MlQ ml) t±M2[|, 
;K10 ml) SliS£i-x;UTi5fc&LT, ^15^-^^(70 

mg) ^i/: 0 - 

L H-NMR (DMS0-dg)5: 8.88 (d, 1H, J=8. 8Hz), 8.08 (s, 3H), 7.81 (d, 1H, J=ll. 2Hz), 
7.34 (s, 1H), 6.52 (s, 1H), 5.63-5.67 (m, 1H), 5. 45 (d, 1H, J=16. 7Hz), 5.40 

(d, 1H, J=16. 7Hz), 5.36 (d, 1H, J=19. lHz). r 5. 25 (d, 1H, J=19. 1Hz). 3.56 (s, 2H), 
3.11-3.19 (m, 2H), 2.43 (s, 3H), 2.23-2.28 (m, 1H), 2.11-2.19 (m, 1H), 1.81 

-1. 91 (m,2H), 0.88 (t, 3H, J=8. 0Hz). 

Mass (FAB); m/e 493 (M+l) 

#J51 : ft 3-JIst*X h => U h 'J J fJlsT >^6-fr A+£ 

f+xH >T500 (50 g, 7 7 ^->7ttS, frtt 500K ) £0. 1J miljgffi 
m (PH5.5, 5000 ml) KJ&#U fis^S?* h U OAQ65. 0 g) O7KSffi(5000 

ml) ^JOK./Co ^L/«£*^4°CT'10B^mif L/c^. xf u > ij 3 - ;U(35. 
.0 ml) £in;U — mmWlfro SlEjft*8 M zRitft^ KU A7KJ§ffi£JBt*T pH 

7 tcH^L/Co jKSMfc**** MJ *A (70 g) £tn;iTjgJB LfcgL — Bfc» 
L/Cc U »T pH 5.5 KIHSI LT 4tT 1 B#RS«# 8 

M TlcK-fb^- h 'J * AzkJg'JUfcffi^T pH 7.5 iCliSL/Co #bft/c7.k?g$£/<Y;f 

«*SlfeiagLT. m'^^'JT;^-^ (20.2 g) ^/: 0 
(^;W&i®> 771/5 > £2*0 lis 159KT'*^/Co 
dOx^x h5>*'J7;U3-M7.5 g) ^ TKH-fb^- h USA (31.5 g) £zk 
(225 ml) Kigrt*LT*!S>tt57RS#K:iin;U kfiTSISS -©igttKSK 
^Ttt; 9 ufrMm (45 g) fcjbn^T&JES-efcgU ^fiT-BfeSES-ti-fco C 
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* h5 7;i/3-;u©* HJ £ A£(8.5 g) £.f§fc 0 -©^©SHPfi (^ 
iiilu ^;b5>W) 14 274K *^***->> f-;Hbftli0.4 -e*ofc 0 c 

h7>#'j7^3-;i/©7- h y ^Al&ao g) £tKK& 
ffp'l, Bio-Rad AG 50W-X2 (200-400 >y> a > H + S) AH (ES 44 mm. 
$ 210 nm)K©1*\ TkTigtBL/Co H 'Jif^7; > (4 ml) ^jfjDx. 

$J52 : *)\>t*7, h 7 'J 7;U3-;U-Gly-Phe-Gly-NH-A'(A-NH 2 

=DX-8951)©£j& 

^J51Tl#/c*;u^+->^ f-^x + x h 7 >tf 'J 7;U3-;i/© h y xf;i/7 

^^AJ^ (200 mg) *N,N-^^ f-;U*/UA7 5 K (7 ml) izmM£ittz 0 . Z.<Dfem 
>J48Tl#/c3'-N-(Gly-Phe-Gly)-NH-A (A-NH 2 =DX-8951) © h 'J 7;U*n» 
±£(41 mg) ©N.N-^.y f^*;bA7 i K (5 ml) JgjgU h Uxf;H i > (0.014 
ml) . l-xh^y*;H-H- xh + H,2- v> h KD + i/*y y > (100 mg) . 

zmmn*-, m&T~-mmwiste&t>Rfc£-ttKo -©sra©5 muro^&io 

ml ©\x* y -;l/^C|TLto dft£3 M &ffc:J- h y AtK&S (2.0 ml) „ 
jr. 7^1/(25 ml) £flnx.T, «fm Ufcifc«*jS'I>^lSi (3500 rpm, 8#) 

fr«fc»)^J6fco -®M£0.5 H U tK&TO. 1 M TfcgKb* HJ a 

tK^irt ph 9 tbtz 0 w^titz7mm^^^^^y K^i^R^aia 

SICJ; (JffiagLfco I^H Lt£ I ; 'J t° 7 7 - (0. 22 u- m) Tjjt 

i&Lfc^ ^ffiSLTSE-ffc^ (190 mg) ^k^OEKI'fb^feSS 
©-^ft^O.l M h 'J XlM (pH 9.0) 4>T© 362 nm Kfctf SlRjfegKS^T 
SiLfci:^ 4.5X (l/D'Tfeofc, 

$153 : '* •> ^ tWI/x + X h v "J 7^=» -vU-Phe-Cly-NH-A' (A-NHg =DX 

-8951)©-£j& 

^J24T^fc*;u^+->^ f^f+x h 5 'J 7;U3-;uo^- h y $ At°(2. 5 
g) *tKk£JBU Bio-Rad AG 50W-X2 (200-400 * y -> ^ EtgN H + ID *7 

7>*'J7;^-jK5 h y x5 c ;U7>^-'7 AJg(2. 5 g) £*§/c 0 
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% (200 mg) *N,N-v?yf-;l/*^A7i K(12 ml) KjgJS?$i*fc 0 C©»jft<C, ft 
49"Cfcfc3 , -N-(Phe-Gl'y)-NH-A (A-NH 2 =DX-8951) © h 'J 7;U^p^®i|(42 mg) 
ihijxf^7;> (0.016 ml) ©N, N-S?y f-;l/*JUA7 t K (5 ml) 1 
^x H*i/*7;U*"x;U-2- x h*->-1.2- yt Kd + -> + ; 'J > (200 mg) £Ji& 
flD/U igjtLTgfiT— (felS^Uti^^Slt^-arfco '^©SlEjKJwTK (300 ml) 

4H^zg$£0. 1 N zKSfl:* h U 7 Ajjc&ttT pH 10 £ U |j§I (0. 16/zm > 

7>f;i/ho>ttg) iai/-jM^tv7n-5o mzm^^ 

PI^MiS^ctOTOL. Sl^T; U#7 7 4;U*-(0.'22 ^m)T*;ML«. gg 
feffi*LTTO^«fe (180 mg) £#/c 0 *{b##©E^[:^M0^*^O. 
1 M hUxMSfS (pH : 9.0) ^T'© 362 nm Cfcl^TOl^'MMLfci 

6/1X (I/I)' Tfeo/Co 
$J54 : *;l/^y^f;bf*^ h 5 >tf >J 7 ;U 3 - ;U-Gly-NH-A ' (A-NHg =DX-8951) 
©£j& 

7Aj& (370 mg) HN-y^fMMT; K(10 ml) KigJSS-ti-fco C©M(C, 
#J50T?#7t3'-N-Gly-NH-A (A-NH 2 =DX-8951) © b "J 7;l/*nftBttS(57 mg) ©N, 
N-^yf;^;bA7; K (3 ml) fefc hijx^;l>7i > (0.027 ml) „ 1-x K + 
;U-2- -x h*->-1.2- yt Kn*->*y 'J > (185-mg) £JE*to!jn>U- & 
&T~&fflPLU&z>Rl&Zitt:o d©&j£$©5 nl-fo£#10 ml ©x^y-;u 
^i:®Tl/; 0 ^n(C3 M > U tfATfO&tt (2.0 ml) v -yxf ;l/x-f M25 

ml) tlflillttt^S^I (3500 rpm, 8#) K«fc d© 

fcb**0. 5 M U zkftTO. 1 M TkR-ffc* h U -).A7KMt pH 9 t L 

fco #t»nfc7jci§jft^<>f ^-7 y >? x-50 M^fflc^lW-M&Kick OJftSLfc. 
mZM&Lte^'B'gm'MZ i 'J#7 7 4;U>-(0.22 /im)TttiiLfcgL /HMIfcli 
LTHE-fL^ (290 mg) £t#/c„ *UftClIft«(Dtie. 1 M HJ 
(pH 9.0) + T© 362 nm 0. 
5% (I/I) T'feo/Co 

#J55 : ^^t^y^fmx h 7 >fl U 7;Uz? - ;U-Gly-Gly-Phe-Glv-D51-7059 
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©£)& 

Boc-Gly-Gly-Phe-Gly-OH (200 tng) £ Y ') 7 )l>Jc (4 ml) K&j^U 1. 

5 mmmwLtzo jg«tes*'u j->\>m mi) ^^y-^cio 

ml) T'*$£ 2mn r>tz'&, M£x--f;UTSfc&LT, Gly-Gly-Phe-Gly-OHO 
h U 7;U^a»jtg (225 mg) £?#/c 0 

^H-NMR (DMS0-d g )<5: 8.48 (dd, 1H, J=5. 6, 5. 6Hz), 8.59 (dd, 1H, J=5. 6, 6. 4Hz), 
8.29 (d, 1H, J=4. 8Hz), 7.23-7.26 (m,4H), 7.16-7.20 (in, 1H), "4.58 (ddd, 1H, J= 
4. 8, 4. 8, 10. 4Hz), 3. 89 (dd, 1H, J=5. 6, 16. 7Hz), 3. 76-3. 79 (m, 2H), 3. 67 (dd, 1H, 
J=5. 6, 16.7Hz), 3.56 (s, 2H). 

±T;1#£ft/cGly-Gly-Phe-Gly-0H© H U 7Jl7Fn&mt& (200 mg) tK C10 
ml) izmfflbs h 'Jxf;l/7; T pH 9.0 Kl$gL/c^ 9-7bVb-;l/ 

J ^;WN-b Kd+->7^ •> W ^ i>jut>;l#*- h (200 mg) ©7-t? K- h 'J ;U 
(5 ml) *£$[£;!JD;^ ftt^T h 'J xf^7 ^ y*m^T pH 8.0-8.5 i:#t£FL*£# 
t>^ST4CTJ|^L/Co 5J»K1.5 N 46K.C50 ml)£in*^ tfrfti LfcfctRfcat 

a>^>:/^y-;l/=4:l gft) Tffg! LTFmoc-Gly-Gly-Phe-Gly-OH (151 
mg)^#^ 0 

1 H-NMR (DMSO-d 6 )5: 8.28-8.32 (m, 1H), 8.08-8.12 (m, 1H), 7.85-7.89 (m.2H), 
7.68-7.72 (m,2H), 7.57-7.65 (m, 1H), 7.38-7.43 (m, 2H), 7.29-7.34 (m,2H), 
7.20-7.25 (m,4H), 7.14-7.17 (m, 1H), 4.45-4.52 (m, 1H), 4. 26-4. 30 (m, 2H), 
4. 19-4. 24 Cm, 1H), 3. 77 (dd. 1H, J=5. 6. 16. 7Hz), 3^ 58-3. 69 (m,4H), 3.42-3.52 
(m, 1H), 3.06 '(dd,lH,J=4. 0.13.5Hz), 2.78 (dd, 1H, J=4. 0, 13. 5Hz). 
±T'*#bft/cFmoc-Gly-Gly-Phe-Gly-OH (24 mg) . TE©5£ : 
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OH OBZ 



O 



OH 



■C&$ti*fi* % ;-)l'&0Ht (D51-7059: 9, 10-0-C2-7 $ J xf >J 7 »-13-0-[3 
-(tert-7* Y^^iiJVtf—jVT I J ")-2-t Ko + ->-3- 7i^]-/D^V^l/- 
10-x7H?.^;U-9- i?t Kn/<*f> III.) (20 mg) fccttfN-t Kn + ->x?->> 
^ K (7 mg) HN-y^fWi»7;-K (1 ml) K&JffUfc'o 4 °C 

KJfciPLfcgK N, N'-S>->? n^* ^I/**^ $ K (9 nig) £#sinU WE>X 

A? 4 - (gffiift : -^^ on> ^ > : /• -;U = 96 : 4 Jgfc) T'fl 

MLTFmoc-Gly-Gly-Phe-Gly-D51-7059 (21 mg)' £f§fc„ 
^H-NMR (CDClg)d: 8.06 (d, 2H, J=8. 1Hz), 7. 75 (d, 2H. J=8. 1Hz), 7.18-7.61 (m. 
23H), 7.62 (dd, 1H, J=7. 2, 8. 0Hz), 6.07 (dd, 1H, J=7. 9. 8. 8Hz), 5.98 (d, 1H, J=4. 
8Hz), 5. 63 (d, 1H, J=8. 8Hz), 5. 00-5. 40 (m, 4H), 4. 92 (s, 1H), 4. 60-4. 69 (m, 2H), 

4.41 (d.2H, J=6.4Hz), 4. 35 (d, 1H, J=8. 0Hz), 4.29 (d, 1H, J=8. 0Hz), 4.21 (t, 
1H, J=7. 5Hz), 3. 96-4. 07 (m, 3H), 3.73-3. 86 (m, 4H), 3. 37-3. 41 (m, 1H), 3. 19- 
3. 23 (m, 1H), 3.00 (dd, 1H, J=8. 0, 13. 5Hz). 2.85-2.89 (m, 3H), 2/29 (s, 3H), 2. 
05-2.40 (m,4H), 1.57 (s, 3H), 1. 56 (s, 3H), 1.53 (s,3H), 1.40 (s, 9H), 1.22 

(s,3H). 

Mass (FAB); m/e 1413 (M+Na) 

±KTf§£-ftfcFmoc-Gly-Gly-Phe-Gly-D5 1-7059 (21 mg) *-^dd^> (1. 
8 ml) K&Jj?3ii\ t°s<7i?> (0.2 ml) 1ST 1 HfHSlS* tffco 

> ^ y - ;U = 94 : 6M) T»3RL.TGly-Gly-Phe-Gly-D51-7059 (16 mg)£?#/c 0 
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'H-NMR (CDC1 3 )5: 8.10 (d, 2H, J=8. 1Hz), 7.89-7.94 (m, 1H), 7.62 (dd, 1H, J=7. 
2,8.0Hz), 7.45-7.50 (m,2H), 7.17-7.42 (m, 12H), 7. 10-7. 16 Cm, 1H), 6.97 (dd, 
1H,J=5. 6,6.4Hz), 6.08 (dd. 1H, J=8. 0, 8. 7Hz),. 6. 02 (d, 1H, J=4. 8Hz), 5.62 (d, 
1H, Ml. 1Hz),. 5.23-5. 30 (m. lH), 5.23 (d, 1H, J=7. 2Hz), 5. 10 (s, 1H), 4.98-5. 
00 (m, 1H), 4.60-4.63 (m, 1H), .4.38 (d, 1H, J=8. 8Hz), 4.33 (d, 1H, J=8. 8Hz), 4. 
13 (s, 1H), 4.04 (dd, 1H, J=5. 6, 16. 7Hz), 3.93 (dd, 1H, J=5. 6, 16. 7Hz), 3. 82 (d, 
1H, J=7. 2Hz), 3. 73-3.82 (m, 2H), 3.43-3. 49 (m, 1H), 3.30-3.38 (m, 2H), 3.24 
(dd, 1H, J=6. 4, 14. 3Hz), 3. 04 (dd, 1H, J=8. 0, 14. 3Hz), . 2. 89-3. 07 (m, 3H), 2. 30 (s, 
3H), 2.01-2.50 (m,4H), 1.70 (s, 3H), 1.62 (s, 3H), 1.61 (s, 3H), 1.40 (s,9H), 

1. 26 (s, 3H). . 
Mass (FAB); m/e 1169 (M+l) 

^±O^)*T^^L/cGly-Gly-Phe-Gly-D51-7059(33 mg) £N, N-i^ 
7; K (0.5 ml) Cfgi?£-bf-/c 0 CO^II, #J24T'#/w7?;U f^f+x 

h7>^'J7/l/3-;l-0 h ij xf-;U7 X*-^ (180 mg) ©N, i-Jlfrfr 
A7;'F (7 ml) fefa l-xf + i/^^-M- xh*H 2- -J t Ka*->* 

j y (i8o mg) zmfrM^, m&T— t&mPFisteftt>fcifc£-£Ko c©ej£$© 

4 ml-fo^-^lO ml ©x^ y -;l/t£{C7iTl/£ 0 **i*-'ftK3 M^b^h'J^A7K 
^ (2..0 ml) , v^xf->x-rM25 ml) tffffl liztkmt&'bfrM 

(2500 rpm, 8#) ilcfc^S&^o - ©£tl££x* / -^Ti5fc& TkfC^fl? 
Bio-Rad AG 50W-X2 (200-400 > y > ^ . Na + M) *> 5 A (gg 15 mm. 5$ 

85 mm) KffiiK zkTigtii U ?£!±ij& 1 £f#/c 0 SOfC. Gly-Gly-Phe-Gly-D51-7059 
(10 mg) £N,N-^y- f;l/*;l/A7 ^ K (0.5 ml) 0iJ24Ti#££;U 
^^•>> f^f^X K?>^ U ~;l/0 h 'J xf;l/7 ^-^ AJg(60 mg) 

ON,N-^^f;l/*;l/A7 i K' (5 ml) 1-x h + ->*;U.?K-;U-2- x 

1,2- yt Kn + i/+y 'J X60 mg) ©N, N-v>> f-;l/*/UA7 S KC0.25 ml) jgft 
«»^..'^T— B&m#Ltt#££j£$i2-/c 0 -©KifcttfclO ml ©x^y- 
;bti:STLfcl 3 H tfrfb* h 'J ">A7jc*jB[ (2.0 ml) , i>xf-;Ux-f-M25 

ml) £j!jQ;U *rii}L;fcft»&B^#1it (2500 rpm, 8#) KckOS&rco C©j* 
$££x?y -;UT-»L/c&. zKK&tfU Bio-Rad AG 50W-X2 (200-400 /• y •> 
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Na + I) *7A (®g 15 ram, 85 mm) C©ii\ *Ti§fiJ U &ft$2£ 

{r«t*)Bfctgufco mzmmbte^n'gmfcz i ^77^ ^-(0.22 ^nox-M 

«SiagLTSiB^i&^ (208 mg) *'&tz 0 #4b£-tl£0. 1 M i&{b7" h U 
^AtK^^^^P^. GPC (*7A :.IV- TSK Gel PI-4000XU : 0. 1M 
NaCK km : 0. 8 ml/min ) T#*fU S^^^O^^Mx^^ h 

;U (y * y : 7jc=L0 : Ifeifc, 1. 69 mg/ml) **n€ftEI22:fo«fctfEI23f::3rto 
^^©E^b^M©^*^ * / - ;U : * = 10 : 1 igJK'f'T© 240 nm 
KfcttSffifcfcgC&^T^SLfci:;:^ 5.3* (l/W) Tfcofco 
#156 : *&W(Dmfate&ft<DtiLmi&ft% 

mntm-mvjj&i-^v.tteth a jugvox^fasi, (isi6E) . ^ji5©^ 

^J12<tNa©73}*T'mil]K4L/c^©trLffi^M^i)|^^ 0 * 
©MJi^ ^J15©mW^i*^J12©IS^[:^g^^J:b-<T, M^M^im© 





S^fiGng/kg) 0 




#iji5©4b£ti 


10 


100 




5 


99, 




2.5 


95 




1.25 


83 



t hfffi SC-6 ©l|^7-F7^ (BALB/c-nu/nu, it) ©;&MSf5&TK 
MLt SC-6 Fv)x^Ml/: (1|*5E) o M^24BgK&M 

^@7KC^L/c^J15©^W^fr^#Mrt{cm[l^Ls !nJMfftB£E3^fc;£ 
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t£-^*(mg/kg) 








60 


98 


2/5 




15 


61 


0/5 




8» 


100 


0/5 




2 1} 


71 


0/5 



EG) o ^1Smi6B@{c-aM^7K{^ilL/c#l50^l^#:^Ml*licm[lIIS: 
trCM^ffi^lg^k^g^iJt^U/Co *©£H, $J15©»*I£#fig 

m-ft m * jt ^ t > nc tt.mm$h$k o$mt ^mm mm © * ^ l ^ „ 



Kfc'ffc^fe ^4(mg/kg) - ^tv^Ml7^i 
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60 


0/5 




12.5 


51 
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^J15©^^ 


7 1) 


98 


0/5 




1-75^ 


97 . 


0/5 



#J59 : ^iB|QllfA ftg) ^j| m 

m\\tnM(D?5 : &^&*). Meth a sjsv^x^^l d^6E) . mntnm 
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Tx-^-MCmg/kg; 






1 AO 

100 






50 


56 




25 


34 




»» 


99 




"l!.5» . 


95 




6. 25 15 


81 




3. 125° 


61 



Wllig|»0^{C«k») Meth A -filg^^f&jfct (1S¥6E) > 0J12£H« 



f'J29©^#^ 30 99 

20 99 

10 89 

5' 79 

#J46<ZMt£fe 100. 94 

. 80 92 

40 82 

20 75 

mi<Dit&<fo . 100 96 
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40 97 
20 75 



miltmWV-fi&K^*) Meth A Mv^T^fpjjJcL (1^6E) N ffiJ44©» 





&44(mg/kg) 








20 




6/6 . 




10 


64 


0/6 
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39 


0/6 




40 1} 


96 


0/6 




20» 


96 


0/6 




10^ 


87 


0/6 




5» 
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0/6 



mwtmmnm^x^o Meth a m-ig-^x^j&u ^jisontts^^o^ 

T, mitm&Oli&-?M®®.k (10 mg/kg: g|g<ffc£^$lM) LT. III^ 
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it © m m 

3. ^;u^*+->C 1 _ 4 7;i/+;kx+x |> 'J 7;us-;u*<*;ujK*->> f-;ur4- 
x >j r;i/3-;uT*sit*oto* l5*^tt»25^w|^fioil^BJa^ 

7. j/ClKSW K*v;u't"->>Xtt CIS, 9S)-1- 7;>-9- x^;U-5- 7;U*o- 
2,3- yt Kd-9- >W Kd*v/-4- >f-;U-l-H,12H-0 7[de]e7y[3 , ,4 , :6. 
7] f > KU ^ [1,2-b] *J U >-10,13(9H,15H)- *»#<D|gH£4 

8. Z'*— -H-Tl$tl5^7'f K (-X-Z- (ii^7Ktt7 i ;8(X) t» 
*i5 'J^-/f- K©N5fcJB©7 S J C*SS©a;l"£*->;l/£fr£. *ti 

L 7l|©^-rn^ l^CEIfe©^^^i*o 
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1 0. (N ^)-Gly-Gly-Phe-Gly-TfcSff*cD®TO9IS<:Elfe© 

1 1. KflftM©SIS©^Al:# 1~15M% ©f&ffiT&6»*0fEfflm5S^ 

urn o^©^irftfr i^i;:i£«©mM£fto 

1 3. KMje#J©M©3lA*# 5-6 H% ©IgfflTfe^ffJtcQlEH^Sjl^^ 

l% i o ii©'^-r i m^%m<DM%sm&Wo 

1 4. HgN-Gly-Gly-Phe-Gly-COOHT'^^n^^yf- K©N«*^;U**+->y 
x + X >tf U 7^n-;U©^;l,^>->;US(i^7 $ K#££ ItfcOv s£^7° 
t^K©C^^ (1S,9S)-1- 7 $7-9- x^;U-5- 7 o-2, 3 : v? t Kn-9- 
Kd + ->-4- y J-JU-W, 12H-< > 7 [de] t° 7 7 [3 ' , 4 ' : 6, 7] -<> K 'J S? J [1; 
2-b] 4- 7 'J >-10, 13C9H, 15H)- >©l-7 $ J g tWtT I Kife£ L;tfi#©$E 

1 5. (IS, 9S)-1- 7;/-9- 7;U*o-2,3- 5? h Ka-9- 'WKn* 

->-4- ^ t^^-IH, 12H-^>7[de]h°7y [3\'4' :6, 7] 4 >"K 'J v 1 y [1, 2-b] *y U 
>-10, 13C9H, 15H)- ^ >g|S©2f A*^ 2-10fii:5li ©iSfflT£>£if;£©fSBII 

1 6. ^7^^>v/C 1 _ 4 7^+;Uf r +x h 7 >^ 'J 7;U3-;L/^;9-?l: 5, OOOte^L 
500, 000©|gffl©^^^+'>^ t^^t^x h7>#'J 7^3 -;l/T£> n *) 

+ ->y^Mt^^ 0.01 ~2.o ©iSH-rfe^«*©®fflmi4^Xii^i5^cieife© 

1 7. ^;l/7K+^>C 1 _ 4 7>'l/+;l/x + x K 7 >^ U 7^=3-^^^1:50, 000-450, 

000 ©$£B©ft;l/**->^ t^t + x h 7 >tf 'J 7A^-;UT£> ft;l/*'*v> 
f-Mlfctfi 0.1-1.0 ©fEfflT*i.f»^©fEfflmi4^Xlimi5^^l£lfe©mM^ 

1 8. *;^:+yC H 7^+;i/f+x. h 7 >t° 'J 7;^-^Wf 200,000-400, 
000 ©$Sg|© ft ;b h 7 U 7^3-;UTfe 0, ft;U**->> 
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f-MV&fr 0.3-0.5 6D|EilT*^«*©IEfflmi4^Xlimi5^{CIBic©^M^ 

Wo 

1 9. (IS, 9S)-1- 7W-9- xf-;U-5- 7;M"o-2, 3- i> t Kd-9t Kn* 
->-4- y ^;U-1H, 12H-^>v[de]h°7y [3',4':6,7] > K 'J v? J [1, Z-b] +7 'J 
>-10, 13(9H, 15H)- ?*:/8*©a*A*rt< 5-6 SIX ©«lflT*»K 
C 1 _ 4 7^U+^t + X h7 >tf'J 7;b^-^©^**^ 228,000T$><9> 
•>/?-;Mfc«*<ft 0.4T££ff*©$BfflSll43I}cEm©mM£fto 

2 0. Elgte^fc&^tafcfc©!!^*©* t U *;1/jK*->. 

2 l. *;u+:*->c 1 . 4 7;i'*^f f *^ »J 7;U3-^©^f-Ji*< 5,000-500, 

000 ©f&fflTfe'K *;U«K*->C 1 _ 4 7^*vKkJK*<0.01~2.0 <3$EilT*£> 5 St*© 
|SH!fl20^{;:i2tfc©»i£ii©* + 'J 7 -o 

2 2. <#;^*v'C 1 _ 4 7^+^-r + x h 7 'J 7;U=J -^©^Ti^O, 000-450, 
000 ©$SHt£>*k ^;u*'+->C 1 _ 4 7;u+;Kb^^ 0.1-1.0 ©lEffl-c *>*&*© 
f5BI^20^CEtSc©BtlM©+ + y 7—o 

2 3. A^^+v/Cj^T/l/t^f + X I- 7 'J 200,000 
-400,000 ©$EllT'&«?s *;UsK*->C 1 _ 4 7^*;Kfc&J&< 0.3-0.5 ©fgfflT£>6 
ff*©^ffl^20^tcEtfe©»^B©++ U 7-o 

2 4. 7^;U^'+'>C 1 _ 4 7>'U+^r + X h 5 iJ T/^-^A^t^y^f^f 
+ 7; h 5 ] ) 7^3-;l/T*^ff*©l5iI^20^^^L^23^©^-rn^ 1 
IB«©^^©++ U 7-o 

2 5. g|g<k^©aa6tite^Ufe*^^+->C 1 _ 4 7;l/*;l/f r *^ h7>#'J7^ 
r/-;U^#tr^WI^#©^©/cfe©^>'U^+^C 1 _ 4 7^+^7 :f +Z h ? >tf D 

2 6. mM<k&®<D&&bl3 ;U»K*->C 1 _ 4 7 ^JUx + x h 7 'J 7;U= 
^^-if-^UT, Xlix^--9--^^^ : rc^^L/cMII^#©M© 
fcJ6©*;UsK+->C, ^^^^x + x h 7 U 7^3 -;l/©i$ffl 0 
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